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For routine weighing, Oertling balances offer the 
most up-to-date combination of speed, accuracy 
and reliability. 


For example: Our aperiodic pris- 
matic — reflecting balances, which 
come quickly to rest, and are read 
direct, are giving unqualified 
satisfaction. 

Write now for full specifications of 
these and other fine British Precision 
Balances. 


L. OERTLING LTD., 


110, GLOUCESTER PLACE, 
LONDON, W.1. 


Phone: WELbeck 2273. 
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DPISEINITEGHRATION OF 
PLASTIC VATERIALS 


The breaking up and feeding of wet plastic 
substances such as clays have always been 
difficult problems with which engineers have 
been faced in chemical works, brickworks, 
clay-drying installations, collieries and the 
ceramic industry generally. 


A number of machines, such as crushing rolls 
and edge runner mills, have been employed 
in an effort, hitherto unsuccessful, to solve 
this problem satisfactorily. 


Crushing rolls and other machines of this 
type break the material into large irregular 
flat pieces, and also often give an irregular 
discharge with frequent stoppages when 
sticky material has to be dealt with. Another 
objection to the use of such machines as edge 
runner mills is the compression of the clay, 
which in some cases impairs its condition in 
regard to absorption of water. 











THE STAG CUTTER is an efficient disintegrator and | 


: reducing machine for fatty clays and similar materials. These materials 
The clay is automatically 


discharged. Upkeep of can be conveyed as dug, in the wet state and in all sizes, and dumped 
the machine is low. direct into the feeding hopper. 
Write for Stag Cutter | , 
Pamphlet. EDGAR . co, 1 i 
| IMPERIAL STEEL WORKS:-— SHEFFIELD 

















BRA N DON Simplicity 


ELECTRIC MOTOR REPAIRS| | 9] F AM TRAPS- 


AND REWINDS 4)" 













Unique in design 
and foolproof in 


All Repairs B02 9%5ee: 
VACUUM IMPREGNATED Steam Fraps have 
Fully Guaranteed tia fioating. ball.” ; 
BRANDON ELECTRICAL ENG., GO.] | THE womteeniereens | 
(LEEDS), LTD. KEY ENGINEERING CO., LTD. | 
7. Approve 
LEATHLEY ROAD - LEEDS - 10] | “Yas raarronn panne rancnet* EC 














Telephone: Leeds 22703 Telephone : CITY 2235. TRAFFORD PARK 1903- | 
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Regd rade Mark. 


GRADUATED | 










Brand 








seeceteties. 
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GLASSWARE 


| _ By specifying “PYREX Brand” 
ie when ordering Graduated 
Glassware you are assured of . 
obtaining strong serviceable 
glassware, with division lines 
and numerals etched clearly 
and precisely for easy reading. 
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For everyday laboratory work 
PYREX Brand Glassware is 
graduated to N.P.L. class B 
standard, but for more 
meticulous analysis or 
intricate research work 
N.P.L. class A can be 
supplied at the appropriate 
extra costs. 




















PYREX Brand Graduated Glass- 
ware is supplied only through 
Laboratory Furnishers, but 
illustrated catalogue and two 
free copies of our Chemist's 
Notebook will be sent direct on 
application to us 


Ask for PYREX Brand 
_and see that you get it!” 
















| >) JAMES A.JOBLING & CO.LTD 
WEAR GLASS WORKS 


SUNDERLAND 





PRESSURE 
AMPLIFIER 
TRANSMITTER 
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PRECISE MEASUREMENT 
AND CONTROL 


of specific gravity, absolute pressure, 
differential pressure, air flow, gas 
flow, air and gas ratio, humidityfand 
temperature. The Amplifier Trans- 
mitter is a pneumatic relay that 
magnifies a very low pressure and 
transmits it to an indicator, recorder 
or controller, calibrated in terms of 
the units originally measured. 


Details on Request. 


EGRETTI 
& ZAMBRA 


122 Regent St., London, W.| 











SHORT & MASON LIMITED, THE INSTRUMENT HOUSE, LONDON, E.I7. 
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MICROID FLASK SHAKER 


A new variable speed “wrist action” shaking 
machine, silent, portable and efficient. 

















| This handy shaking machine will stand on the 
laboratory bench. Total load, four 500 ml. 
flasks each half full. Frequency of shaking 
continuously variable up to 500 cycles/min. 
Power consumption 60 watts. 


The Microid Flask Shaker is silent in operation. 
It abolishes the tedium of hand shaking. It 
can find a use in every chemical laboratory. 


Leaflet GT.1351/27 free on application. 


GRIFFIN and [ATLOCK Ltd 


LONDON MANCHESTER GLASGOW EDINBURGH 
Kemble Street, W.C.2. 19, Cheetham Hill Road, 4. 45 Renfrew Street, C.2. 7 Teviot Place, |. 


Established as Scientific Instrument Makers in 1826 
BIRMINGHAM: STANDLEY BELCHER & MASON LTD., Church Street, 3. 
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FLEAS are rapidly destroyed by 
‘GAMMEXANE’ DUST D.034 



















‘Tu IS new insecticide powder not only kills the adult flea but remains 
effective long enough to destroy the tiny maggots as they emerge in search of 
food. ‘Gammexane’ will eliminate existing infestations and prevent fleas 
becoming established in clean 
premises. 


It is invaluable in laundries, | 
industrial change-rooms, public 
baths, etc. 


| @ 
| | 9 
It is safe to use and does not | i | i | 
injure fabrics. | | 
| 
| 


| 
' 
| 
i 


Available in limited quantities : 
in 56-lb. and 1-cwt. packages. 

Smaller quantities are repacked 
and sold by retailers. \ 


THE //eu/ BRITISH INSECTICIDE 





‘Gammexane’ ts the registered trade mark name of the gamma isomer of bensene hexachloride 





IMPERIAL CHEMICAL INDUSTRIES LIMITED 


NOBEL HOUSE, LONDON, S.W.|I G.3 
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Type No.: 
M.T.189A 
M.T.189E 
M.T.I61A 
M.T.161C 
M.T.161D 
M.T.I6IE 
M.T.I61F 
M.T.140A 
M.T.140B 
M.T.140C 
M.T.140D 
M.T.262A 
M.T.218A 


INPUT POWER FACTOR OVER 90% 


Sree 











Input : 
190/260 v. 
190/260 v. 
190/260 v. 

95/130 v. 

95/130 v. 
190/260 v. 
190/260 v. 
190/260 v. 
190/260 v. 

95/130 v. 

95/130 v. 
190/260 v. 
190/260 v. 


Output: 
230 v. 
6 v. 
230 v. 
110 v. 
230 v. 
6 v. 
12 v. 
230 v. 
110 v. 
110 v. 
230 v. 
230 v. 
230 v. 


Watts: Price: 


500 £2! 
1800 £50 


Special Quotations for Quantities 


MODELS NOW IN PRODUCTION 


oooco°ec°o Kee = = 


OOOO OCOWWWWWOO 





ADVANCE COMPONENTS, LTD., Back Road, Shernhall St., WALTHAMSTOW, LONDON, E.!I7 


Telephone : LARkswood 4366-7-8 








vi THE CHEMICAL AGE 





Kestner 


APRIL 27, 1946 





LABORATORY EQUIPMENT 





The KESTNER FLEXO MIXER is a small 
machine for general stirring and mixing 
problems. It has a speed control giving a range 
from slow speed up to 2,000 r.p.m. It has a 
flexible driving shaft, and the stirrer blades are 
made to suit all conditions. The driving motor 
is kept well clear of steam or corrosive fumes 
arising from the mixing vessel. Write for 
Leaflet No. 255. 


The KESTNER VIBRO MIXER AND 
SIFTER, a laboratory apparatus for mixing 
liquids and solids, grading, sieving, or separat- 
ing powdered or granular solids, by means of 
vibration at any required periodicity. Write 
for Leaflet No. 253. 


The KESTNER LABORATORY SPRAY 
DRIER. This is a Kestner Patent Small Scale 
Spray Drier which produces a dry powdered 
product of uniform texture in one operation 
from solutions or suspensions. It is specially 
arranged for easy cleaning and is suitable for 
handling a wide range of products. Each unit is 
complete with heater, fan, dust collector, 
driving motor and all necessary equipment. 
Write for Spray Drier Leaflet No. 264. 


The REAVELL INFRA-RED EVAPOR- 
ATORS AND DRIERS embody the most 
up-to-date principles of Infra-Red Radiation. 
Send for brochure describing the Laboratory 
type I.R. DRIER or EVAPORATOR. 


KESTNER’S 


Chemical Engineers, 5 GROSVENOR GARDENS, LONDON, S.W.I 





Wherever 


there is 
Eleectrieal 
Equipment 


High accuracy, simplicity, 
exceptional versatility and 
reliability have won for 
“AVO” Instruments a 
world-wide reputation for 
supremacy wherever rapid 
precision test work is 
demanded. There is an 
“AVO” Instrument for 








The MODEL 7 50-Range Universal 


AVOMETER 


Electrical Measuring Instrument 





every essential electrical 
test. 


Write for fully descriptive 
pamphlet. 


Sole Proprietors and Manufacturers :— 


A self-contained, precision moving-coil instrument, conforming 
to B.S. Ist Grade accuracy requirements. Has 50 ranges, 
providing for measuring A.C. & D.C. voits, A.C. & D.C. amperes, 
resistance, capacity, audio-frequency power output and decibels. 
Direct readings. No external shunts or series resistances, 
Provided with automatic compensation for errors arising from 
variations in temperature, and protected by automatic cut-out 
against damage through overload. 


Automatic Coil Winder & Electrical Equipment Co. Ltd., Winder House, Douglas St., London, S.W.!. 


"Phone: Victoria 3404-8 





a 
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LABORATORY GLASSWARE 
USED WHEREVER GLASS ‘ 
AND HEAT MEET 


Saas 








PRQOOUVCT 


“A YS 






































Made by Chance Brothers Lta. 

Head Office and Works: 

Smethwick, Birmingham. 

London Office: 

10, Princes Street, Westminster, $.W.| 





STOCKS HELD BY ALL RECOGNISED LABORATORY FURNISHERS 
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ATHOLE G. ALLEN (Stockton) LTD. 


49 TOCKTON-ON-TEES 


“Telephones : , 
STOCKTON 6375 (3 lines) ‘CO, DURHAM 


NON MEMBERS OF TRADE ASSOCIATIONS 





ARE PRODUCERS OF 








BARIUM COMPOUNDS 


BARIUM CHLORIDE 


Fully Sold for Export 





BARYTES 


Limited Supplies Only 


IRON COMPOUNDS 





FERRIC CHLORIDE (PERCHLORIDE OF IRON) 


Prompt Delivery Home and Export 


FERROUS CHLORIDE 


Prompt Delivery Home and Export 


TOLUENE NITRATION PRODUCTS 





1 


MONO NITRO TOLUENE 
DENTTRO TOLUENE Enquiries Invited for 
PARA NITRO TOLUENE Home and Export 
ORTHO NITRO TOLUENE 














Ti 
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+ TOWERS NEW AIR-DAMPED BALANCES 








Towers Model 100 Air-damped Balance, with optically projected scale reading 
0-10 mg. in 0.1 mg. (centre zero), and mechanically operated fractional weights 
obviating the use of weights below | grm. 
Towers Model 95, similar to above but with projected scale 0-100 mg. in | mg., and 
without mechanically operated fractions. 

Full details on application. 


J. W. TOWERS & CO., LTD. 


Head Office and Works: WIDWNES. 


Manchester: 44 Chapel Street, Salford 3. Liverpool: 134 Brownlow Hill } 


TOS Wee.R Se 


SCIENTIFIC LABORATORY APPARATUS 
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FOUNDED 1830 


Old-established yet up-to-date in every detail, 
this organisation provides a specialised 
service for the chemical industry that ensures 
rapid delivery and low prices all the time 


MANUFACTURERS AND PROPRIETORS OF 


“INVICTA” Spang ae 


PLUMBAGO CHARCOAL (Wood & Animal) MANGANESE 
ul 44 BITUMINOUS MATERIALS 
INVICTA® 50% roan construction 


GRINDING Wi imerves mis. 


every description of 
chemical and other materials for the trade 


THOMAS HILL-JONES, LTD. 


MANUFACTURING CHEMISTS, INVICTA WORKS, BOW COMMON LANE, LONDON, E€.3. 
and at MEESON’S WHARF, BOW BRIDGE, £.15 :: CONTRACTORS TO H.M. GOVERNMENT 
Telephone : EAST 3285 (3 lines). Telegrams: Hill-Jones Bochurch, London 












qt pays to Pack in 


HC DRUITTS 


lt is more economical and efficient to pack in 
*G.E.C.”’ Drums and Kegs. They are made specially 

for the job, and because of their strength and long 

life, can be used over and over again, ensuring a 

considerable saving in packing costs. ‘ 


be uw >. May{we have your enquiries please ? 


THE CYCLOPS ENCINEERING CO LTD 
Clinton Wall VICTORIA CRESCENT SURTON-ON-T RENT 




















il 
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LABORATORY PLANT BY 


PASCALL 


SCREEN ANALYSIS 


Accurate and consistent results are obtained with 
the “‘INCLYNO ”’ Test Sieve Vibrator. This 
mechanical vibrator incorporates special move- 
ments which are similar to those of hand sieving 
but which eliminate the variations caused by the 
human element. 


Fitted with an automatic time switch, which can 
be set for any desired period, a series of tests can 
be carried out and material will be given exactly 
the same treatment in each test. 





The machine is operated by a fractional horse- 
power motor, |/6h.p., and the mechanism runs in 
an oil bath. A fitment is included which allows 
quick release of 6” or 8” diameter test sieves. 


ROLLER MILLS 


Research chemists and pharmacists find these small mills 
to be of inestimable value for producing samples of pastes, 
creams, ointments, paints, printing inks, etc. 





The mills are available with either porcelain or steel rolls 
and in various sizes from the small hand operated twin roll 
machine to a larger power operated triple roll model. 





MIXERS 


Small mixers are most useful for experimental work 
in the laboratory. Pascall produce a number of simple, 
inexpensive and efficient mixers and sifter mixers in 
various sizes. 


The illustration shows a small trough type powder 
mixer. This unit is fitted with spiral agitators and is 
manufactured in two sizes of 1/3 cu. ft. and 2/3 cu. ft. 
trough capacities. 





Write for leaflet 1050. 


THE PASCALL ENGINEERING CO. LTD. 


MANUFACTURERS OF GRINDING, SIFTING AND MIXING MACHINERY 


it4 Liss O-N a oe Ae ee ee, een, ee, ae ee 





TELEPHONE: PADDINGTON 7236 TELEGRAMS: PASENCO PHONE LONDON 














xii 








THE CHEMICAL AGE APRIL 27, 1946 





They go together... 
and they come together 


Walworth’s business is to bring together stocks of Tubes, 
Fittings, Valves and Pipe Fitters’ Tools so that users can 
get all together the things that necessarily go together 
on the job. 

Even—or especially, in these times Walworth may be 
able to help you. 


WALWORTH LIMITED 


LONDON : 90-96 Union Street, Southwark, S.E.1. "Phone : Waterloo 7081. 
MANCHESTER: 26 Bridge St., Deansgate, Manchester, 3. ‘Phone: Blackfriars 6773. 
GLASGOW : 48 York Street, Glasgow, C.|. "Phone : Central 6879. 


WALWORT Ii 





Means Sewee 





TUBES 


FITTINGS - VALVES - 











PIPE FITTERS’ 
TOOLS 
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| LABORATORY y 


APPARATUS | 

















ELECTRICAL 
C SPECIALITIES 








J, 





REGD. TRADE MARK 


"GALLENKAMP" LABORATORY OVEN 


RE-DESIGNED MODEL 


ese @ Range 50/300°C. 


Temperature differential 
+ 1°C, 


@ Good insulation, double 
walls 24” apart, well 


lagged. 


@ Stoved aluminium finish. 





Red-line lens front 
thermometer recessed in 


door. 





@ Substantial handle and 





hinges. 
b.—7854'5 
H. W. OD. H. W. OD. 
14” x 12” x 12” 18” x 16” x 16” 
(2 shelves) (3 shelves) 


b.—/7854 OVEN, “ Gallenkamp” Sie oun £41 10 0 £51 17 6 
b.—7855 OVEN, “ Gallenkamp” with copper 
interior ... _ bo " £47 10 0 £62 5 0 


Please apply for full specification of 
the above and other available models 


A. GALLENKAMP & CO. LTD. 


‘* TECHNICO HOUSE,”’ 17-29 SUN ST., FINSBURY SQ., LONDON, E.C.2 
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THERMAL LINKAGE 


CUTS FACTORY’S FUEL BILL 35°/. 


Not merely a fuel-saving 
theory, but a proven fact. 


THERMAL LINKAGE Saves fuel, cuts 
-~production costs, increases output. 

These are facts, proved by 
experience. 

Thermal Linkage is no new experi- 
ment ; no temporary device to over- 
come the fuel shortage. It is a proven 
principle of practical value already in 
use in many progressive. plants. 

Stated briefly, Thermal Linkage 
means overhauling and integrating 
your various heat-using processes 
and, as far as possible, operating 
them as a single co-ordinated heat- 
using unit. Instead of heat being 
supplied independently to several 
separate points of consumption, and 
the surplus going to waste, it 1s 
circulated from point to point and 
none wasted while there is work for 
it to do. 








" od 
J | 
PUT THERMAL LINKAGE INTO PRACTICE 


What THERMAL LINKAGE does in other 
plants it can do in yours. In converting 
or reconstructing do not miss _ the 
chance to increase plant efficiency and 
production at lower cost by adopting 
THERMAL LINKAGE. For general infor- 
mation see Fuel Efficiency Bulletin No. 
21 «** The Construction of a Factory 
Heat Balance’) or, for specific advice 
and guidance, contact your Regional 
Office of the Ministry of Fuel and 
Power. 
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mE FORE SPACE HEATING 
. . gO PS! 
7 ¢ 
\ 
~~ > DRAIN 
7 7 
/ BOILING ry 
r PANS / DRAIN 
.~ 
= A a 
BOILER | 
coLo | 
| ese 
PULPER JAR WASHING TANK 
AFTER SPACE HEATING 
4 ~~ 15 PSs. 
¢ 4 
ae “ SSS 
Voeso a ° 
FEED BOILER FEED 
| PANS 
Pur S ¢ 
» 
<I DRAIN 
» aS 
PULPER JAR WASHING TANK 





AVERAGE SAVING 35% 


A Jam Factory used an average of 7 tons of 
coal weekly to provide a steam load of 
1,630 ib. /hr. at 80 p.s.i. 

Along with the introduction of THERMAL 
LINKAGE the following adjustments were 
made to the plant. BOILER HOUSE: 
Boiler efficiency raised 3°%% by attention to 
detail. Exhaust from boiler feed pump put 
through a heating coil in the feed tank. 
Excess temperature relieved by introducing a 
shunt line to jar washing tank. BOILING 
PANS: Individually trapped and _air- 
vented ; jackets lagged; blow-down cocks 
connected to jar washing tank. SPACE 
HEATING: Steam pressure for space- 
heating reduced to I5 p.s.i. and thermo- 
Statically controlied to 55 F. All condensate 
from heating and process units returned to 
the boiler feed tank. 

RESULT : Steam consumption reduced 
from 1,630 Ib./hr. to 1,200 Ib./hr., effecting 
an average fuel saving of 35% and an annual 
cut of £360 in coal alone. Output from 
Boiling Pans increased. 

For full details and complete diagrams ot 
this abbreviated Case History see No. 30 
of the Fuel Efficiency News. dated 

October 1945. 


>f, 


4 issued by the Ministry of Fuel and Power 
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FROM FOR 
AND 


WHEREVER WHATEVER 


IN THE “WORLD” 


OF AND 
CHEMICALS, RESEARCH 
SCIENTIFIC APPARATUS 





LARGE STOCKS OF MATERIALS & EQUIPMENT FOR :— 
CHEMICAL, BACTERIOLOGICAL, PATHOLOGICAL, BIO-CHEMICAL, 
DAIRY, METALLURGICAL, ANALYTICAL & RESEARCH WORK 
ALWAYS AVAILABLE 





WE MANUFACTURE TO SPECIAL OR GENERAL DESIGN (METAL—WOOD—GLASS) 
IN OUR OWN WORKSHOPS—THE MOST MODERN IN THE COUNTRY ! 


THOMSON, SKINNER X% HAMILTON, LTD., 


Complete Laboratory Furnishers 











MAKERS OF SCIENTIFIC INSTRUMENTS & CHEMICAL DEALERS 


137, SAUCHIEHALL STREET, 
GLASGOW, C.2. 


Telephones : Telegrams: ‘‘ ARGAND GLASGOW,.,”’ 
DOUGLAS 2842-3-4 Codes: ABC (6th EDN.) BENTLEYS 
THREE LINES. and PRIVATE. 











xvi THE CHEMICAL AGE APRIL 27, 1946 















DOBBIE-MCINNES 


hall and huchel 
WSCOMETER 


For liquids from lightest oils to road 
pitch. Also forsemi-fluidsand emulsions. 





Special features: Very small sample 
necessary: test need not exceed three 
minutes : very easy to operate and to clean : 
no refilling for repeat reading. The Labora- 
tory Ourfit (illustrated) has a _ sensitive 
temperature control. 





Hobbie bt innae [is 


.*% 


>» 


SESS SET STIS SERS : 


Yo 





GLASGOW + SOUTH SHIELDS LIVERPOOL- LONDON 











- —. 
— 


_ ROYAL WORCESTER 


abhoralor 
Porcelam 


We manufacture Laboratory, Scientific 
and Technical Porcelainand high tempera- 
ture Insulators .. . each in its own sphere 
is acknowledged to be the very highest 
3 : 2 =. standard of technical skill and achievement 
SS : = 3 =a m- ... We maintain a Research Laboratory 
SESS ; | . adequate to deal with all Ceramic 
THES : = BZ * and Physical difficulties and will be 
happy to assist in solving your 
problems. 


















NTUTLUG oe ZELETILTEITTERETLOCLOLERREL 


Vi 


\\ 


AALEA 


THE WORCESTER 
ROYAL PORCELAIN CO., LTD. 
WORCESTER 


MAKERS OF THE BEST LABORATORY PORCELAIN 
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MULLARD-B.T.L. 
POTENTIOMETRIC TITRATION 
APPARATUS 


An entirely new instrument for potentiometric titrations, an out- 
standing feature of which is the incorporation of an electron beam 
indicator as an indicating device in place of a needle galvanometer. 


— oe eee 





The components are: 
TITRATION UNIT comprises a heavy cast iron stand fitted with two 
burettes, electrode holders, automatic stirring, hot plate, and ‘*‘ Magic 
Eye ’’ balance indicator. 
POTENTIOMETER UNIT. A potentiometer operating from A.C. 
mains with a range of 0 to 1,600 mv., sensitive to 2 mv. Also provided 
with sensitivity switch, polarising current switch, and a cathode-ray 
tube indicator. 
ELECTRODES. Five interchangeable electrodes, e.g., two platinum, 
and one each tungsten, calomei, and hydrogen, permitting the use of 
various electrode combinations. 


The apparatus may be used for all types of oxidation-reduction and acid- 
alkali titrations, and in a limited manner for certain pH determinations. 


Further details on request. 


BAIRD & TATLOCK (LONDON) LTD. 
14-17 ST. CROSS STREET, LONDON, E.C.|I 
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cst a 
TUTTLE EEE 
pieninnennedeitinniinnananiiy No. 633 MILL 


“i “POSTLIP"ENGLISH | 
PLAIN 
ANTIQUE . 


CRINKLED AND 


SLL. SIZES IN 3 





SQUARES 
CIRCLES . 
AND : Vanufaciured im QNNMUANY increasing Quantilies for upward f fifty yea 
FOLDED 
FILTERS See report of tests made by the National Physical Laboratory Copy on request 





ROLLS MADE >: PURE FILTERINGS FOR LABORATORY AND ALL 
alr INDUSTRIAL PURPOSES 

FREE SAMPLES Crinkled Grey and White, punched to use in 
on aanueer Presses for Oil and Varnish, embossed White 

for Varnish. Special thick White for Spirit 
Varnish. Extra thick punched for Transformer 
Oil Filter Presses. White and Grey Circles for 

Bect Suyar Factories. 


EVANS, ADLARD @& G., LTD. 


POSTLIP MILLS, WINCHCOMBE, 
CHELTENHAM 





























WOVEN WIRE 
sD WIREWORK — 


F. W. POTTER & SOAR LTD. 


PHIPP STREET ’ LONDON, E.C.2 


Telephone No. Bishopsgate 2177 (3 lines) 


SIEVES ann SCREENS 
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ELECTRIC 
MUFFLES 


a aa neat naa aa 


HEAT-TREATMENT IN THE LABORATORY 


a ceteencneneinoks cheommed —s 
Reis 








M.60. Oval furnace 
with fiap door and flue 
and damper. For fat 
work and smail work 
in shallow pans. Tem- 
peratures up to 1,000 
deg. C 


M.54. Rectangular 
furnace with counter- 
balanced door and cir- 
cular pattern pyro- 
meter. For tempera- 
tures up to 960 deg. C. 
Several sizes with 
chambers up to 18 in. 
by 9 in. by 9 in. 


M.70. Single tube furn- 
ace with silica inner 
tube, for temperatures 
up to 1,050 deg. C. 


M.51. Rectangular 
furnace with flap door, 
and circular pattern 
pyrometer. Chamber, 
8 in. by 3 in. by 3 in. 














Over 60 types and sizes developed out of our long experi- 
ence for use in works, laboratories, technical colleges, etc. 


These furnaces are all of proved design and dependable for 
long and trouble-free service. They are designed for use on 
ordinary electric supply of either d.c. or a.c. at the usual 
single-phase voltage, i.e., 100 to 250. ELECTRIC 
MELTING FURNACES. We also make electric melting 
furnaces in different models for temperatures up to 1,300° C. 


BARHEL 


FURNACES FOR ALL HEAT-TREATMENT OPERATIONS FURNACES 








WILD-BARFIELD ELECTRIC FURNACES LTD. 


ELECFURN WORKS, WATFORD BY-PASS, WATFORD, HERTS. 
Telephone : WATFORD 6094 (4 lines). Telegrams: ELECFURN, WATFORD 





M-W.100 
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The Basic Principle 


of the en 


UNIVERSAL — 
MIXER 


is capable of adaptation 
to innumerable 
industrial 

purposes. 











aac! SONS 














Here, for instance, is a machine of 18 gallons 
capacity, with our Sigma type blades carrying 
adjustable, serrated edges, revolving in opposite 
directions against a saddlepiece likewise serrated, 
to obtain a shredding action simultaneously with 
thorough incorporation of the mix. 


The jacketed trough is lined with renewable steel 
wearing plates. 





7) Ae | wr 
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Royal Doulton 


LABORATORY PORCELAIN 
Supreme fitness for purpose allied 


to perfection of design and material 


The Royal Doulton Potteries, at their Lambeth factory, have been producing 
special hard porcelain for laboratory and scientific use for some thirty years. 
During that time great progress has been made, not only in the quality of the 
finished article but also in the technique of manufacture, thus ensuring a 
product of exceptionally high standard, which is absolutely uniform in its 
reliability. 

Constant research and testing of improved raw materials, processed under 
the strictest supervision, have enabled these results to be obtained, and 
chemists throughout the world, in increasing numbers, are now specifying 
Royal Doulton Laboratory Porcelain. 


A new catalogue, illustrating and describing the full range of stock patterns, 
is now available and a copy will gladly be sent on request to Dept. 60. 


DOULTON & CO., LIMITED 


Doulton House, Albert Embankment, London, S.E.1. 
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ST’R 
PRECISION 
TIMING 
DEVICE 


FOR USE IN PHYSICAL AND 
CHEMICAL LABORATORIES. 
ACCURACY : +0.02%. 


LITERATURE ON REQUEST. 


L. A. STEINER, 
76 CAVENDISH ROAD, 
LONDON, S.W.19. 


TELEPHONE: TULSE HILL 3579. 





























Dr. Tucker’s Generator 


(FOR AIR-FREE CARBON DIOXIDE & HYDROGEN) 


REFERENCES :—" TheAnalyst,’’ 1939, 64 410-415. 
1942, 67 320. 


Price .... £8. 5. O. 


Quickrit 


LABORATORY GLASSWARE WITH STANDARD 
INTERCHANGEABLE GROUND GLASS JOINTS 


QUICKFIT & QUARTZ LTD 


| ALBEMARLE STREET, LONDON, W.I. 
Phone: Regent 8171 
Works : Triplex Works, King’s Norton, Birmingham 
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Specialise 
in the 


- EQUIPMENT OF 
- LABORATORIES 


. 
1 | 
| | 
| 








WE SUPPLY 
Laboratory Racks Thermometers 
Test Instruments Electronic Equipment 
Balances Mechanical Comparators 





| and General Accessories, etc., etc. 
for 
INDUSTRIAL, SCHOOL, 
SCIENCE, PHYSICS & 
CHEMICAL LABORATORIES 


' 
| 
i 
| | 
| 








SPECIAL APPARATUS or parts 
developed and made to order 


LABGEAR 


WORKS: | INSTRUMENT 














| MANUFACTURERS HEAD OFFICE : 
FITZROY LANE | j ; WILLOW PLACE 
CAMBRIDGE | Telephone: 2494 (Zlines) CAMBRIDGE 
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MC. CULLOCH BROS. 
- & WILSON - 


SCIENTIFIC GLASS 
BLOWERS 


LABORATORY FURNISHERS 
AND CHEMICAL DEALERS 





Barometers, Thermometers 
and Glass Apparatus 
repaired 


A LARGE VARIETY 
OF LABORATORY 
APPARATUS 
ALWAYS IN STOCK 








Special Apparatus made 
to Instructions 


364-464 WEST PRINCES 
GLASGOW - C.4 


STREET 
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Phone: Douglas 2046 








20-550 gations Of | Va 


DLA AM LOA 


BERKEFELD «J 
FILTER 


This is the filter that’s always7Tin 
working order. Nothing to go wrong 
—filter cylinders can be removed’and 
cleansed in a ‘few minutes, It is 
a matter of months 





th NOTTINGHAM 
THERMOMETER 


——— co. LTD. 
PYROMETRIC EQUIPMENT 


INDICATORS—Wall Type, 
Multi-point, Panel Mounting. 
THERMO-COUPLES—Base & Rare Metals. 
RESISTANCE THERMOMETERS. 
COMPENSATING CABLES. 
SHEATHS—Refractory, Steel, Alloy, etc. 
SPARES—Wires, Elements, Insulators, 
Thermo-Couple Heads, etc., etc. 


THERMOMETERS 


GLASS STEM DIVIDED—Ranges up to 
550° C. or 1,000° 

GLASS IN VARIOUS METAL FITTINGS— 
Pipe Type, Jam, Varnish, Molten Metal, 
Quenching Bath, Bakers, Dyers, Flue 
Gas, etc. 

DIAL VAPOUR PRESSURE — Flexible 
Capillary and Rigid Stem Patterns, etc. 


—— MANSFIELD ROAD 
NOTTINGHAM, ENGLAND 


Phone: 45815 











Portable, 





























| 














before this becomes | “———— 
necessary. Cast-iron | | . ba) 
body, porcelain-enamel- . as as) 
led inside. Supplied ’ : 
complete with all fittings 2 ri TO) 











This Zs 
and full working instruc- ~~ @ae 
tions. For details of ‘Te 
sizes, prices and ' | 
capacities, write to =f } is 
Berkefeld Filters. lo J , 





BERKEFELD FILTERS LTD. Dept. 6l 
SARDINIA HOUSE, KINGSWAY, LONDON 











TATE== 


SEMI-BALANCED SOLENOID 
OPERATED VALVES 








SUITABLE FOR STEAM, WATER, 
AIR, SPIRITS, OIL, and CHEMICALS 




















JAMES TATE & CO. 


VICTORY WORKS . EAST PARADE 
BRADFORD 


























—_—— tO 8 





~—- 








APRIL 27, 1946 


THE CHEMICAL AGE 


XXV 





<> 


VITREOSIL 


and 


OTHER 


REFRACTORY 


WARE 


VITREOSIL, pure fused silica, Laboratory Ware and Chemical Plant are 
familiar to many, but others may like to know of their unique heat and 
acid resistance. The former is extensively quoted in standard specifications 
for example, and the latter is particularly applicable to acid and pure 


chemical manufacture because of its inertness. 


Refractory materials for furnace work include 


Alumina formers to carry electric heating windings 


VITREOSIL tubes and 
and Alumina 


cements to insulate and protect these. Other refractory shapes can be 


made in Fused Alumina, Fused Magnesia or Zircon. 


Reagent Fused Alumina 


having declared carbon content is used in steel combustion work. 


THE 
THERMAL 


SYNDICATE 


\ 


BP acu 
 *8Q, Sd S 
ae. 
’ & Sah ese 
~ 


LIMITED 3 Se Se 


Wallsend, 
Northumberland 


12/14 Old Pye St., 
Westminster, 
London, S.W.| 
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FINE CHEMICALS 


manufactured by 














NOTTINGHAM 
ACRIFLAVINE HALAZONE 
ASPIRIN IODINE AND SALTS | 
BISMUTH SALTS MAGNESIUM CARBONATE 
CHLORAMINE POTASSIUM PERMANGANATE F 
CHLOROFORM PROFLAVINE . 
EUFLAVINE TRICHLORACETIC ACID 





Enquiries for any of the above products should be made to the 


WHOLESALE AND EXPORT DEPARTMENT 








BOOTS PuR SILL) | 
E EORUG COMPANY LIMITED NO = r 


B87 3-805 b 




















Gt Gectges Norsd Waerlos Red Lot der’ Se Te Wat 1933 
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the measure of 












From the moment the machine operator 
starts the first ‘op’ to the final dimension 
check by _ inspection, 


experience is the true 








measure of the value of the job in hand. 


Our experience in high-grade repetition 











work in all metals, meeting the exacting 
requirements demanded of us by the aircraft and automo- 
bile industries, is the true value of our 


specialists, the know- 





| organisation. As 


| ledge we have gained in precision turning, our modern plant and 


skilled operatives, make it possible for us to guarantee close 





limits. And, what is equally important, deliveries on time. Any enquiry we receive 





from you, or any problem you may wish to discuss with 





us, will have our immediate attention. 





ENGINEER! NG CO [votrincham] LTD. 


4 HASLAM STREET, CASTLE BOULEVARD, NOT UNGHAM 


TELEPHONES: NOTTINGHAM 46068 (3 LINES GRAMS APSTAN. NOTTINGHAM 








ON ADMIRALTY, WAR OFFLC & AND AIR el. he eS Vee Se Be 
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WATER-REPELLING 
SULPHATE | POWDERS 

















of ALUMINA The production of finely divided 


| ALL GRADES SUPPLIED Calcium Carbonate with water- 
repelling properties is now 
being undertaken by Derbyshire 
Stone Ltd. 

Enquiries are invited from those 
interested in the supply of such 
| | powders. Samples and full inform- 
Mitty 1 He ation will be gladly provided. 

— a Problems investigated without 


PETER SPENCE & SONS LTD. = obligation. 


MANCHESTER. -% v DERBYSHIRE STONE LTD. 
LONDON OFFICE: 778/780 SALISBURY HOUSE EC2 MATLOCK, Derbyshire 
——S 
































PRINTED, PAINTED OR 
STOVE-ENAMELLED. 


Export. 


=. Enquiries invited from Buy- 

2 ing Agents in countries 

where not already 
represented. 








De ey 
OEE 


doses « BROUGH DRUM: cverer puspare 


E-A-BROUGH &co LS LIVERPOOL ano SPEKE 


HONE ROYAL 30O3!-2-3 BNO CARSTON 
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Witehelf SMALL SCALE 
jl RR 








The illustration shows 
a Mitchell Electrically 
heated Drying Cabinet 
for drying materials 
which can be _ con- 
veniently handled on 
trays. Similar Cabinets 
supplied, arranged for 
steam heating and 
where desired, the 
temperature can be 
thermostatically | con- 
trolled. 


MITCHELL SPECIALISED EXPERIENCE IN 
DRYING PLANT ENSURES MAXIMUM 
EFFICIENCY AND RESULTS 


DRYING PLANTS FOR MOISTURE REMOVAL 
FROM AIR AND GASES 


The illustration 
shows a small Lab- 
oratory Film Drum 
Dryer for drying 
liquids, solutions, 
etc. A_ universal 
outfit for all Labora- 
tories, Research 
Depts., etc., for 
making tests under 
own works control 
and in secrecy. 


SUPPLIED EITHER 
FOR VACUUM OR AT- 
MOSPHERIC DRYING 


; 











L. A. MITCHELL Ltd., 37, Peter St. MANCHESTER 


Telephone: BLAckfriars 7224 (3 lines) 
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STORAGE VESSELS] 





*, 





Se 
OO sae 


Mild steel storage vessel of all welded construction, 
8’ 6” diameter by 30’ 0” long, capacity 10,000 gallons. 
If you require welded and/or riveted tanks, in mild or 
stainless steel, we offer the services of our Constructional 
Department. 


WIDNES rounpry 


G ENGINEERING CO LTD 


Specialists in all types of Fabricated Steelwork 
and Tanks 





Brettenham House 


WORKS: WIDNES, LANCS London W.C.2 Temple Bar 9631 
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PANPHOT 


PHOTOMICROGRAPHIC APPARATUS 


























Sle of. 


Unrivalled ——" 
Interchangeability PHOTOGRAPHS 
and OF 


GENERAL FEATURES 
Ease of Operation 


© 











EQUIPPED FOR 





BIOLOGY 
METALLURGY 





PETROLOGY 
COMPARISON 
INVESTIGATIONS 











Leitz-jelly Micro Refractometer 
© 
EMBODIES ACCURACY WITH EASE AND 

RAPIDITY IN MEASUREMENT 


EXCEPTIONALLY HIGH RANGE OF READINGS 
UP TO np 1°92 Complete £15 15 0 


E. LEITZ (LONDON) LTD., 20 Mortimer St., W.1 
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GLASS APPARATUS 


FOR 


LABORATORY 
SCIENTIFIC 
INDUSTRIAL 


AND 
EXPERIMENTAL REQUIREMENTS 








HIGH VACUUM GLASSWORK AND 
APPARATUS 
ELECTRIC DISCHARGE TUBES 





SILICA QUARTZ, PYREX, &] HEAT RESISTING 
GLASSWORK MADE TO DRAWINGS 








G. C. AIMER & CO. 


56-8, ROCHESTER PLACE, CAMDEN RD., N.W.|! 
GUL. 3618 
































Mes 


“\X/HATMAN” 
Tuis apparatus has been de- Gide FILTER PAPERS 


signed to supply the need for a robust, 
self-contained potentiometric titration 
apparatus which is sufficiently simple to 
be used in routine testing by unskilled 
operators, and is yet capable of meeting and Research 

the requirements of the industrial — ==> =— 
research chemist. 

The apparatus is operated from the 50 
cycle supply mains and the end point is 


the preference of Chemists in 
every Branch of Industry 














STOCKED BY ALL LABORATORY 
FURNISHERS—IN SEALED BOXES 


detected by a “ Magic Eye” indicator. Sole Makers : 
Thus there are no batteries to be replaced W. & R. BALSTON, LTD. 
and no delicate galvanometer to be ‘MAIDSTONE, KENT. 


damaged by mechanical shocks or 
electrical overloads. A special circuit 





eliminates all possibility of drift during ne | ae 

a titration, and changes of mains H. REEVE ANGEL & CO., LTD., 

supply voltage do not give rise to any 9, Bridewell Place, . .. E.C.4 

inaccuracies. or from your usual suppliers. 
TU 








MULLARD WIRELESS SERVICE COMPANY LTD. 


CENTURY HOUSE, SHAFTESBURY AVE., yon 
(149 
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A strange formula at first sight. But with Coal, Oil, 
Agriculture and Lime as the four main sources of raw 
materials for the organic chemical industry, it is readily 
apparent why C. O. A. L. is the formula for supply — now 
and in the years ahead. 


This country, with its wealth of coal, logically uses the 
various derivatives and by-products of this basic raw material 
as the start-point of the majority of its chemical syntheses. 
We at Monsanto have pioneered this field for nearly 80 years 
and, from coal tar by-products, built up a range of synthetics 
covering the whole gamut of Industry. 


The organic chemical industry is, and will remain, one of 
the most important British Industries during the struggle to 
regain and retain economic prosperity and security. Monsanto 
will continue to play an important role in this programme 
and, whatever your plans, it is highly probable that with one 
or more of our raw materials, intermediates or finished 
products, we may well be able to co-operate with you to the 
same end. May we discuss your problems with you ? 


— 
MONSaNLO ensues unre 


VICTORIA STATION HOUSE, LONDON, S.W.!I 


Tele: Victoria 2255. Grams: Monsanto, Sowest, London Cables: Monsanto, London. 
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John Kilner & Sons (1927) Ltd. 


ESTABLISHED 1867 | 


Calder Vale Glass Works 
Wakefield 


TELEGRAMS: rELEPHONE : 
GLASS WAKEFIELD 
WAKEFIELD 2042 





We specialise in 

Carboys | 
Demijohns : 
Winchesters 


Hl 
il " | (in all sizes) 
i LONDON OFFICES 


























AND WAREHOUSES 


L.N.E.R. GOODS STATION 
FARRINGDON ROAD, E.C.| 











MIRVALE CHEMICAL C0. TD. Telephone: CLErkenwell 641 
Mirfield - Yorkshire - Enqlond 




















The Pneu-Pump is a compressed-air | 
operated pump embodying in its design | 
new principles. it has no moving | 
mechanism. it is unchokable and 
operates from a very small supply of 
compressed air. The special model 
illustrated on the left is in chemical 
stoneware for pumping corrosive j 
liquids. The separate parts are fastened 
with external clamps and cannot come 
into contact with the liquid being | 
pumped. Write for particulars to the 
makers. ' 


"PNEL PUME 


AMES CROSTA MILLS & CO.,LTD 
Moss Ironworks, Heywood, Lancs. 

















A59 








PPApRIL 27, 1946 THE CHEMICAL AGE XXXV 





| INDUSTRIAL ELE(Q)RONICS 





eebae) ar: | 
. revealing light on 








The Science of Industrial Electronics, like an all-seeing eye, looks into the most 
baffling problems with penetrating insight. To questions concerning measure- 
ment, speed control, safety, manipulation, counting, testing, heating, output, 
| costs, Industrial Electronics can provide the answers. It will probably 


know the answer to your problem. We have tackled many intricate 
Electronic problems tor the Services during the war, involving 
original Research, Development and Manufacture of complete 
Equipments. We shall be glad to place our Scientific 
Engineering knowledge, experience and facilities at 
| your disposal. 











INCORPORATING BAIRD TELEVISION LIMITED 
i WORSLEY BRIDGE RD., LONDON, S.E.26 


Telephone: HiTher Green 4600 

















; Suppliers to ADMIRALTY. MINISTRY OF AIRCRAFT PRODUCTION, MINISTRY OF SUPPLY, 
ARMAMENT RESEARCH, etc Manufacturers of Scientific Instruments and Photo-electric celle. 
epee ~ SELLS TEs BALD LEIS ALOT A EDM! 5) SARE MRR 
SS ycanebaes 
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Rew” e Yestamin is pure, dried, de-bittered 
° Yeast—richest in Vitamins Bl and | 
YES B2 — with a 40 per cent Protein 
content. It adds greatly to Food 
; Value, and imparts an appetising, 
4 
piquant flavour that results in 
increased demand for your Processed 
Y & S Yl J V4 Foods. 


7 YESTAMIN 


BRAND OF PURE DRIED YEAST 








THE ENGLISH GRAINS CO. LTD., BURTON-ON-TRENT 




















40 years’ experience 
enables us to supply 


BELTING | 


ENDLESS VEE ROPES 


of. 
Superlative Quality 
LARGE STOCKS ... PROMPT DISPATCH 


FRANCIS W. BURSLEM-Stoke-on-Trent 
HARRIS & Co. Ltd. “vim 
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I'm Samka the System for all-round fuel economy 


Saving fuel is more than a mere slogan. In 
these days of world-wide shortage it is of vital 
national importance. How can it be applied 
to your industry ? Have you tried to improve 
the efficiency of your plant? Is more suitable 
equipment available ? These are some of the 
problems for which Samka the Fuel Saver 
has the solution. 

Wherever heat transfer is required—in 
mixers, autoclaves, driers, water heaters, 


*% With Samka double wall vessels, heat transfer is from 250 to 400 B.T.U. 
piping systems from 50 to 150 B.T.U./sq. ft. ‘hr. 


evaporators, vacuum and reaction vessels— 
whether for the food, plastics, chemical, paint 
or other industry—by using Samka double 
wall construction, the wall thickness of 
pressure vessels can be considerably reduced 
with consequential saving in weight, raw 
materials and fuel. 

Similar results are realized with the Samka 
piping system. * 

Why not ask for further details ? 


sq. ft. hr. F. and with Samka 


BL 4011-C! 


GAS, 5 ENGINEERS AND TRON. FOUNDERS 


SINCE. TBIO- 


- DURIE. FOUNDRY - LEVEN: FIRE 


LONDON OFFICE? ARTILLERY “HOUSE; WESTMINSTER SMe. 


Phone: ABBey. 2121. fos 
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REG TRADE MARK 


SLIDER RESISTA 


JUDACTAN 


ES); ANALYTICAL 


A resistance of exceptionally robust con- 


struction, wound on high quality vitreous 
enamelled tubes. Nickel-copper alloy 
wire is used for the resistance. 

An ideal product for use in 


LABORATORIcS 
TEST EQUIPMENT 
BATTERY CHARGING BATCH 
SPEED CONTROL, etc. 


[wer -seme cont) AOL VSES 


TELEPHONE: WOOLWICH 1422 





y 
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MUREX ARC WELDING EQUIPMENT 


Vv 300 AMPERE 
DIESEL ENGINE 
DRIVEN PLANT 


With 9 kW. Murex patented welding 
generator. Output variable from 15 to 
300 amps. enables electrodes of all gauges 
to be used. No separate exciter required. 





Illustration shows generator coupled to a 
Perkins 27 h.p. Industrial Diesel. Units 
supplied with petrol or diesel engines for 
outputs up to Goo amps. 


The generator characteristics combined 
with the special engine governor provide 
- quick electrical recovery. These units 

will give many years of* trouble-free 
Similar Set driven by 4 Cylinder “s , . 
Petrol Engine is also available. | S€tVice under the most severe operating 
conditions. 


MUREX WELDING PROCESSES LTD., WALTHAM CROSS, HERTS. 
Telephone: Waltham Cross, 3636. 
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JOHNSON MATTHEY 
EXHIBITION 


JUNE 13-26 1946 
atl 


DORLAND HALL 


LOWER REGENT ST. LONDON, S.W.I 








The Exhibition is arranged to give a compre- 
hensive showing of services and products of 
the Company, and will include a section de- 
voted to the interests of the Chemical 
Industry. Admission is by Invitation Card 
only. Application for Cards should be 
addressed to the Exhibition Secretary at: 


JOHNSON, MATTHEY & Co., LIMITED 
73/83 HATTON GARDEN, LONDON, E.C.| 
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Plant for the Ghemical Industry 


for ACID NEUTRALIZATION, CLARIFICATION OF LIQUIDS, 
DEWATERING OF SLUDGES, EFFLUENT PURIFICATION, 
FILTRATION AND FLOCCULATION, PICKLING LIQUOR 
TREATMENT, PURIFICATION OF TRADE WASTE, SEDI- 
MENTATION AND THICK- 

ENING, SEPARATION OF 5» <r 
| SOLIDS FROM LIQUIDS, | 
| SODA RECOVERY.‘ WET 
MATERIAL HANDLING 


inclading 

| AGITATORS CAUSTICIZ- 

_ ERS, CLARIFIERS, CLASS- 
IFIERS, CONVEYORS, 
| DEWATERING MACHINES — 
' ROTARY VACUUM FIL- | 


Rotary Pulp Washing Machine, with TERS, SAND WASHERS, p11... yi uum Filler, with Take-off 
Psich Pine Trough, Wash Gear and SLUDGE PUMPS, Roller and Repulper. 


Scraper Knife. THICKENERS, etc. 


UNIFLOC REAGENTS LTD., rice: Swansea sie. 


(3 lines) 


— SWANSEA — Grams : Unifloc, Swansea 


BRITISH TAR PRODUCTS 


=== | | MIT ED = 
[ Makers of | 
PYRIDINE | 
ANTHRACENE OIL | 
CARBOLIC CRYSTALS 
CRESYLIC ACIDS 
META-CRESOL 
NAPHTHALENE 
TOLUOL 

SOLVENT NAPHTHA 

XYLOL 
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SALES OFFICE : 


4184 GLOSSOP ROAD, SHEFFIELD, 10 


Telephone: 60078-9 Telegrams : CRESOL 
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The Chemical Age 





A Weekly Journal Devoted to Industrial and Engineering Chemistry 
BOUVERIE HOUSE, 154 FLEET STREET, LONDON, E.CA4 


Telegrams: 
GLASGOW : 


ALLANGAS FLEET LONDON 
116 Hope Street (Central 3970) 


Telephone: CENTRAL 3212 (12 lines) 


BIRMINGHAM Daimler House, Paradise Street (Midland 0784-5) 


THB CHEMICAL AGE offices are closed on Saturdays in accordance with the adoption of the five-day week by 
Benn Brothers Limited 
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Instruments and Laboratories 


A RECENT survey made by the 
I‘ederation of British Industries, to 
which we made reference last week, has 
shown that a large number of firms from 
whom information has been received in- 
tend to extend their research staff by no 
less than 25 per cent., and their laboratory 
space by more than 2,000,000 sq. ft. 
That is a remarkable fact, and suggests a 
bright future for the British instrument 
industry. Laboratory fitting and equip- 
ment is a matter upon which there is 
divergence of opinion. It is said, and 
with every justification, that it is im- 
possible to guarantee results by setting 
up magnificent laboratories complete with 
every type of modern equipment. The 
men who work in the laboratories are 
more important than the material things 
with which they work. That is entirely 
true, as has_ been 
shown by the many 
outstanding results ob- 
tained by men of 
genius working under 
the most adverse con- 
ditions. Such men are 
urged by their over- 
wheiming genius to 
heights to which most 
of us cannot aspire. 
Their genius is such, 
that in spite of inade- 
quate equipment they 


Instruments in 
Laboratory 
Chaos? 


British 


Continuous 


T'rade in March 


On Other Pages 
Dielectric Energy 


the 


On Timing Devices 
Technical Porcelain 
Laboratory Ware , 
Exhibition of Instruments 
Measurement 
Specific Gravity 


Norwegian Chemicals 
New Towers Equipment ... 
Czechoslovak Instrument Indus stry 468 


work to-day consists in making exact 
measurement of chemical composition or 
of physical properties, which measure- 
ments can be made only by means of 
standard apparatus manufactured with a 
high degree of precision. The use of 
scientific instruments during the recent 
war has reached heights never before 
known. Our instrument manufacturers 
and technologists have designed and made 
instruments of surpassing excellence, and 
it is not too much to say that those instru- 
ments have played an outstanding part in 
giving us the victory. Mankind, it was 
said in 1916, had packed its tents ‘and was 
on the march. To-day, mankind is again 
on the march. Science is on the march. 
That march can be guided to its destina- 
tion only by instruments. It is of the 
first importance to recognise that the de- 
velopment of new pro- 
cesses, and of new in- 


ty ... 444 dustries, necessitates 
Analytical = — new types of measur- 
eee + 440 ing instruments and 
= of scientific apparatus. 
— Our instrument- 
4g) makers are continually 
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The warlike potential of a country 
powerful in the manufacture of instru- 
ments is considerable and, conversely, 
the power to make war is drastically cur- 
tailed by the lack of instruments. No 
acroplane can take the air, no submarine 
submerge in the sea, no searchlight illu- 
mine, nor even a gun be fired without 
Scientific apparatus, while the newer de- 
velopments of radar and many another 
war-time invention are even more potent. 
It is known that Germany had a vast pro- 
duction of instruments before the war. 
In many lines her production was 20 times 
that of this country. Vast numbers of 
skilled workers were trained in the 
German industry and under cover of her 
great export trade in instruments Ger- 
many built up a monopoly through which 
she effectually prevented the countries 
that she was to overrun from supplying 
their own instruments or from training 
their own men. It is a fine tribute to 
the workers in the British instrument in- 
dustry that in spite of all handicaps—and 
they were very great—they beat Germany 
at her own game and produced, under the 
stress of war, instruments at which the 
world marvelled and is still marvelling. 

The need for assisting the continued 
development of our instrument industry 
is still paramount. It is one of those 
highly skilled manufactures which cannot 
be lightly undertaken by any Tom, Dick 
or Harry. Instruments are the sort of 
export that will be of most value to the 
country. since the quantity of raw 
materials is a minimum, while the labour 
and brains that go to their manufacture 
is @ maximum. It may well be that the 
instrument industry should organise itself 
so as to avoid unnecessary competition. 
It is foolish for several makers to manu- 
facture precisely similar apparatus, since 
this prevents the application of mass pro- 
duction. As an instrument becomes 
known it may well be that its sales in the 
export market will depend upon price. 
Mass-production methods enable produc- 
tion per man to be increased, and, there- 
fore, the price to be reduced. 

A prominent instrument-maker has said 
that the industry must ensure that as 
much as possible of the expenditure of 
money on research and on the develop- 
ment of new instruments must be can- 
celled by improvements in methods of 
manufacture and by the elimination of 
uneconomic competition. He gave two 
examples: ‘‘ A friend recently took the 
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trouble to investigate the sources of supply 
of Wheatstone bridges. He found that 
there were about 1000 to 2000 sold 
annually and that, approximately, 100 
firms made them. The annual sale of Red- 
wood viscometers is about 144, and there 
are about 8 people making them. In 
another industry, making a material used 
in every laboratory, annual sales of under 
£8000 were shared by three different 
firms, making four different grades of 
quality. The value mentioned was made 
up of no less than 300 different shapes and 
sizes." This suggests that some re- 
organisation is desirable, coupled with 
standardisation of the better known and 
well-established equipment. It may well 
be that this necessary step has been 
carried out, but if so, there is no public 
record of it, so far as we are aware. 

The users of instruments have a duty to 
their colleagues, the manufacturers. It 
is, to buy British. ‘here are certain in- 
struments which must be imported, be- 
cause they are not made here, such as 
the electron microscope. In time, how- 
ever, most instruments can be and will be 
made in this country. Wherever there is 
a British instrument, it should be bought 
by British users. If the British instru- 
ment, for any reason, does not fill the bill, 
the remedy is not to discard it and buy 
foreign, but to ask the instrument-maker 
to improve his instrument, giving him all 
possible assistance and advice. 

Finally, a word about industrial instru- 
ments—not those used in laboratories, but 
those used on the works for measuring or 
recording. It is in this field that com- 
plaints are most frequently heard. The 
allegation is that the instrument soon be- 
comes incorrect or gives up the ghost alto- 
gether. Boiler-house instruments, often 
used by the unitiated, probably head the 
list of the supposedly unreliable. The 
answer every time is maintenance. Unless 
an instrument is well maintained it can- 
not continue to function. Instrument- 
makers will generally undertake mietin- 
tenance of their instruments for a small 
annual fee and unless the works is b‘g 
enough to have an expert to lock after 
all the instruments on the works, it is 
very desirable to take advantage of this 
service. Another very general cause of 
dissatisfaction is that the user puts in 
instruments without consulting the maker. 
The maker must be taken completely i.,to 
the user’s confidence. He should be called 
in before the instrument is ordered and 
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allowed to supervise its installation. The 
most complete frankness should exist be- 
tween the instrument-maker and his in- 
dustrial client. If these simple precau- 
tions are taken, there is very little doubt 
that at least nine-tenths of the complaints 
that are now heard will cease.  Instru- 
ments are the key to efficient industrial 
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operation. They are the eyes and ears of 
the operators. An aeroplane is flown blind 
by the use of instruments. ‘*‘ How 
wonderful!’’ we say.- But industria] plant 
is run blind by instruments. That is 
often the only way. If the instruments 
are not looked after, how can the works 
be ethcient? 








NOTES AND 


Total Plan for Steel 


[* any confirmation were needed of the 
Government’s determination to legis- 
late rather than to govern, it has been 
given by the extremely woolly statement, 
made by the Minister of Supply last week, 
on the future of the iron and steel indus- 
try. After a somewhat patronising refer- 
ence to the reports received from the 
British Iron and Steel Federation and 
the Joint Iron Council, the ukase was 
enunciated that ‘‘a large measure of 
public ownership ’’—whatever that may 
mean—was necessary for this industry, in 
view of its ‘‘ importance in the national 
economy.”’ The reports mentioned were 
prepared by experts—by experts in an in- 
dustry with a magnificent record of pro- 
duction in war and peace—and though the 
Federation’s report envisaged the expendi- 
ture of £168 million on the development 
and modernisation of the industry over 
the next five to seven years, it is dismissed 
as simply ‘* an important contribution to 
the planned development of this basic in- 
dustry.”’ If this report is no more than 
an ‘“‘important contribution’’ to the plan, 
we should like to know what the total 
plan is, and who is responsible for the 
planning. Mr. Wilmot does not say—for 
sufficiently obvious reasons—but he pro- 
poses to establish a Control Board to help 
him put into effect some scheme or other 
of public ownership and advise him “‘ in 
the preparation of the scheme of national- 
isation.”’ 


Mr. Churchill’s Attack 


EANWHILE, the industry is left 

guessing what is to be its ultimate 
fate. Apologists excuse this vagueness by 
citing the complexity of the industry, ad- 
ducing the uncertainty as to how many 
of its various parts can reasonably be 
taken into ‘‘ public ownership,’’ Mr. 
Churchill, in a vigorous attack on the plan, 
stigmated it as a ‘‘singularly questionable 
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and disreputable perform- 
ance,’’ indeed ‘‘ a pure political ramp ”’; 
and the Prime Minister’s reluctance to 
promise a debate on so important a sub- 
ject lends weight to Mr. Churchill’s sus- 
picions. We cannot help feeling that the 
whole business savours of the dictatorial; 
the Government seems drunk with a 
heavy draught of mandate, debate appear- 
ing to them as an unnecessary embroidery. 
We are still nominally a parliamentary 


thoroughly 


9 


democracy, however, and this sort of 
thing will not’ do. Moreover, to come 


down to brass tacks, nothing has so far 
been said about what this scheme is going 
to cost the taxpayer; who, we should like 
to know, is going to put up £168 million 
for development now? It will be noted 
that the chemical industry is becoming 
ever more closely beleaguered; it is nearly 
concerned with the ancillary processes of 
both the coal and the steel industries, and 
one day it may wake up to find itself being 
groomed for ‘*‘ public ownership,’’ with a 
Control Board working out the details, 
while the American, and probably the 
German, chemical industries get away 
with the export trade. 


Scottish Industrial Chemistry 


HERE has lately been a wave of com- 

plaint in the Scottish Press, and else- 
where, that there is an insufficient number 
of openings in Scottish industry to accom- 
modate the excellently-trained chemists 
turned out by the universities and technical 
colleges of Scotland. Most recently, a 
correspondent of the Scotsman, signing 
himself ‘‘ Another Industrial Chemist,’’ 
hits the nail on the head in the following 
sentences; 

‘¢ The fact is,’ he says, ‘‘ that Scottish 
universities and technical colleges turn out 
more scientific chemists than Scotland can 
at present absorb. The number of fully 
qualified chemists in Scotland (in industry, 
presumably) is at a round figure 1000, and 
the universities turn out far more than 
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enough graduates to replace the annual 
wastage, with the result that many find em 
ployment outside Scotland. What is the 
solution’? Firstly, more industrialists should 
be forthcoming who are willing to risk their 
money and energy in founding new light 
scientific industries in Scotland. Secondly, 
greater emphasis should be laid on the train- 
ing of more chemical engineers, of whom 
there is a shortage in Britain compared with 
America, and who seem likely to play an 
increasingly important réle in the expansion 
and improvement of our industries.’’ 

Here is an opportunity for further de- 
velopment in the craft and science of 
chemical engineering. The foreseeing 
generosity of certain important industrial 
concerns has contributed largely to the 
progress of chemical engineering in the 
North of England; an extension of this 
policy to the universities and technica] 
colleges north of the Tweed would be an 
excellent insurance against the danger of a 
renewed creation of ‘‘ depressed ” areas in 
industrial €cotland. 


More Money on Research 


_ is encouraging to note that in at least 
one direction the Government at all 
events plans to spend more money on re- 
search during the coming year. The esti- 
mated cost of the Department of Scientific 
and Industrial Research in 1946-7 has 
been given at £2,390,934, which exceeds 
the figure for 1945-6 by £1,000,000. 
The estimated actual expenditure is 
£2 711,567, but it is expected that receipts 
will bring in £320,633. These arise mainly 
from charges for work undertaken for 
other Government departments and out- 
side bodies. Also included are patent 
fees and revenue from the sale of small 
quantities of by-products obtained at the 
research stations in the course of investi- 
gations. A point on which those con. 
cerned deserve praise is that the esti- 
mated cost of general headquarters ad- 
ministration (excluding the Intelligence 
Division and the British Commonwealth 
Scientific Office) amounts only to 2.27 per 
cent. of the gross total. 


How the D.S.1.R. Helps 


HE layman who is ignorant of the 

good work done by the D.S.I.R. may 
wonder whether the money it costs is 
justified from the taxpayer’s point of 
view, but actually the money is well spent. 
Take chemical research, for instance. 
Blowflies cause tens of thousands of 
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deaths among sheep each year. Losses 
from these pests will be greatly reduced 
in future, simply because the Chemicar 
Research Laboratory has developed a pro- 
duct incorporating DDT as a sheep-dip 
and this is now being produced indus- 
trially. Valuable help came in another 
directicn, too. The war stopped the im- 
port of pyrites for the manufacture of sul- 
phuric acid, but by giving advice on the 
extraction of pyrites from colliery refuse 
in this country the Fuel Research Station 
not only helped the country over a diff- 
cult period during the war, but is still 
saving shipping space and foreign 
currency. Altogether, the work of the 
Department brings in large dividends. 








Dielectric Energy 


Discussion on Polar. Molecules 


T the recent annual joint meeting of 

London and Home Counties Section of 
the Institute of Physics and the London and 
South-Eastern Counties of the Royal Insti- 
tute of Chemistry, at the Royal Institution, 
@ symposium and discussion on ‘*‘ Polar 
Molecules and Dielectric Problems’’ was 
held, with Dr. G. L. Riddell, F.R.I.C., ir 
the chair. 

Dr. S. Whitehead introduced the theoreti- 
cal ideas associated with the behaviour of 
dipoles under electrical stress and showed 
how the original ideas of Lorenz had been 
modified by later workers on the subject. 
Mr: A. J. Maddock gave a historical résumé 
of the practical aspects, beginning with 
Siemens (1864) who first observed the heat- 
ing effects of high-frequency energy, fol- 
lowed in 1891 by Tesla who applied the 
phenomenon to diathermy. Practical ad- 
vances, many the subject of patents, were 
made in U.S.A., France, and Germany, but 
it was not until 1942-3 that the commercial 
use of dielectric heating became available 
for the thermo-setting of plastic resins. 
Because the dielectric material is heated 
uniformly throughout the mass and only 
thermal loss is suffered at the surface by 
air cooling, the application of high-frequency 
heating is now largely employed for the 
manufacture of laminated boards and shaped 
laminated pressings. It has possible fields 


in processes of drying, dehydration and 
cooking. 
Mr. N. J. L. Megson gave an account of 


the effect of polar molecules on the con- 
stituents of plastics, and explained the 
changes which thermosetting and thermo- 
plastic materials undergo when they are 
heated. The papers were followed by an 
interesting discussion. 
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Instruments in the Analytical 
Laboratory 


The Past, the Present and the Future 
by CECIL L. WILSON, M.Sc., Ph.D., F.R.ILC. 


NALYTICAI, chemistry, always one 

of the main branches into which prac- 
tical chemistry can be divided, has some- 
times apparently suffered eclipse. Looking 
back in historical mood over the past 60 or 
70 years, one notes that at the beginning of 
that period analytical chemistry, which 
had but recently been put on a sound and 
precise footing, was an honoured branch of 
the profession. As time passed, and as 
newer branches of chemistry caught the 
attention of chemists, the practice of analy- 
sis came to be looked on as something fixed, 
incapable of further radical development, 
and therefore as something suitable only for 
the chemist untuned to higher flights. This 
attitude was, of course, only superficial. 
Chemists stil] necessarily utilised analysis. 
Analysis continually threw up new and im- 
portant problems. And above all, there 
were still a few of the great figures of chem. 
istry who were con- 
tent with the less 
spectacular, but none 
the less fundamental 
researches which 
these new _ problems 
raised. 

During the last 
twenty—or’ perhaps 
even the last ten— 
years, analysis has 
come once more jnto 
the foreground. In 
spired by the striking 
achievements of 
microchemists in the 
analysis of minute 
amounts of material, 
the ingenuity of the 
chemist has been led 
more and more into a 
analytical by-ways, ential 
until at the present 
time, in every coun- 
try, a profound inter- 
est in this branch has reawakened. 

In this renaissance the instrument has 
played an honourable, perhaps a fundamen- 
tal part. Instruments in chemical analy- 
sis are largely microchemical in function. 
This may be a controversial statement: the 
other attitude current on this point is that 
microchemisiry is largely a matter of in- 
struments. But argument along these lines 
can continue unlimited, without resolving 
a problem which, perhaps, really requires 
no resolution. 


Fig. 1. A microchemical balance—Type 63 PB, by L. 


However that may be, instruments nowa- 
days play a foremost part in the work of 
the modern analyst. It would be instruc. 
tive to refashion an analytical laboratory of 
the ’eighties, side by side with its up-to- 
date counterpart. In those days, analysis 
was largely a matter of beakers and flasks. 
One or two instruments had already been 
applied to chemical problems, but their 
use cannot be said to have been widespread. 
In passing, it is worthy of note that these 
instruments, such as the microscope and 
the spectroscope (in its modern form the 
spectrograph), still play an important part 
in instrumental analysis. On the whole, a 
striking contrast would be apparent, one 
which also appears if the pages of an early 
edition of a standard text-book on analyti- 
eal chemistry are consulted. 

The instrument, then, has had an impor- 
tant rdle in the analytical revolution. 
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Further consideration of the place which 
the instrument at present takes in analyti- 
cal chemistry inevitably raises a number of 
important questions. In the first piace, 
one must consider the interpretation to be 
placed on the term ‘instrument ’”’ in this 
connection. That this is by no means an 
easy problem has already been emphasised. 
Miller (Ind, Eng, Chem., Anal. Fd., 1941, 
13, 667), in a symposium on Instrumeutal 
Methods of Chemical Analysis, proposes a 
rough definition by example. This can be 
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paraphrased as a device which, in analy- 
Sis, either gives a direct answer, or at least 
goes some way towards cutting out the cal- 
culations normally associated with the de- 
termination of one form of matter by trans- 
formation to yet another form. This defi- 
nition, in part true, nevertheless can harfly 
be regarded as complete. Indeed, Miller 
himself admits that in his subsequent (lis- 
cussion of instruments he has allowed 
himself to deviate to some extent from his 
definition. On consideration, one autov.a- 
tically thinks of the first instrument, his- 
of the analytical 
This fits into 
ohe rearranges 


torically and practically, 
balance. 
only if 


chemist—the 


Miller's definition 





Fig. 2. Large quartz spectrograph, by 
Adam Hilger Ltd. 


one’s terms of reference considerably, since 
the balauce, in analysis, is not an iunter- 
mediate aid, but is, in most instances, 
primary necessity. Yet it is surely being 
too rigid to exclude it from one’s considera- 
tion of analytical instruments, on the 
ground that it does not fit into one or other 
narrow conception. It is probable that in 
this article no clearer delimiting of instru- 
ments from other analytical aids will arise, 
though Miiller’s definition will to some ex- 
tent provide a means of orientation. 

The second problem that arises is the 
query whether the instrument is necessary 
to the analyst. To this no equivocal 
auswer can be returned. There is no doubt 
whatever that nowadays the analyst must 
be conversant with the uses of a number of 
instruments. It could be argued, although 
perhaps only for the dialectical delight to 
be obtained thereby, that analyses cculd, 
in general, be carried out quite successfully 
using only the balance and the simplest of 
apparatus. This is quite true, but is not 
the whole truth, since it overlooks the factor 


of efficiency. Efficiency, for the modern 
analyst, involves not only producing the 
correct answer, but also producing that 


answer in the shortest possible time. It is 
usually at this stage that the instrument is 
brought to the fore. 

The older methods are important, since 
they form the foundation of analysis; and 
only by studying them can one become con- 
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versant with the true nature of the prob- 
lems which analysis raises. That this is so 
may be supported by an examination of 
handbooks used for the teaching of analyti 
cal chemistry. These often ignore com- 
pletely ihe existence of most instrumental 
methods, and deal instead with methods 
which have largeiy descended from the first 
iistorical period of analysis. As an aside, 
it may be questioned whether this method 
is not also faulty, though it can be excused, 
if not justified, on the ground that few edu- 
cational institutions are sufficiently wealthy 
tu supply themselves with a representa 
tive selection of the most important 
instruments, whereas they can lay in 
a good stock of beakers, filter funnels, 
and graduated glassware. This is a state 
of affairs which should be remedied, for it 
is clear that to-day the analytical labora- 
tory, to function efficiently, must be pre 
pared to utilise the instrument on a wide 
variety of occasions. So that as a corollary, 
it is essential that trained personnel, fami- 
liar with the place and function of the in- 
strument, should be available for its opera- 
tion. 


The General Analytical Laboratory 


The third point requiring clarification is 
the extent to which instrumentation must 
be applied to the analytical Jaboratory. To 
keep the scope of the discussion within 
reasonable limits, it can be postulated that 
analytical laboratories can be regarded as 


falling into two categories, general and 
special. With the latter group an article 
of this type cannot concern itself in any 
since each specific case requires its 
But the 


detail, 


own solution. general analvtical 





Fig. 3. Small quartz spectrograph, by 


Adam Hilger Ltd. 


laboratory nowaday must not equip itself 
only for the classical analytical procedures; 
it must be prepared also to tackle certain 
problems which may be regarded as spe- 
cialist, in so far as they are instrumental. 
It should be possible to decide on the range 
of instruments which should be made avail- 
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able in, let us say, the equipment of a new 
laboratory, if it is to fulfil its function 
adequately. 

Earlier, I adverted to the inclusion of 
the balance as an instrument. This, it 
seems to me, should take first place in any 
consideration of this nature. The analyti- 
cal balance has itself undergone radical 


changes corresponding roughly to those 
which have affected analysis. So that 


nowadays such a balance is expected to 
function more accurately and more effi- 
ciently, from the point of view of time, than 
its predecessor of 60 years ago. By suit- 
able damping devices, and the use of pro- 
jected scales, the routine use of analytical 
balances for long series of weighings is now 
a matter of extreme rapidity. The preci- 
sion of analytical balances is high; and it 
is probable that every well-equipped ana- 
lytical laboratory should possess either an 
analytical balance reserved exclusively for 
semi-micro work, or a microchemical bal- 
ance such as that shown in Fig. 1—or both. 
Small-scale work, as its range extends, is 
becoming more widely practised; and while 
it would be incorrect to say that work 
should always be carried out on a small 
scale, it is very true that in an increasing 
number of instances the small-scale methods 
of analysis are the correct ones to apply, 








Fig. 4. Lovibond Nessleriser, closed, by 
The British Drug Houses, Ltd. 


if only because of the time-saving to which 
they lead. 

If the balance is sine qué non in the ana- 
lytical laboratory, the same is almost true 
of yet another instrument which traces back 
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to the earlier classical period—the micro- 
scope. This is a point not yet properly 
realised on the educational side of analyti- 
cal chemistry, so that too many students 





Fig. 5. Spekker photoelectric fluori- 
meter, by Adam Hilger Ltd. 


are still considered to be trained in the 
fundamentals of analytical practice without 
ever having seen or handled a microscope. 

In the choice of a suitable microscope 
nothing elaborate is demanded. But the 
instrument and its accessories must never- 
theless be chosen with its purpose in mind. 
One does not dig a ten-acre field with a 
spade, except under duress. And so, while 
a botanical microscope is undoubtedly 
better than no microscope at all, its limita- 
tions would soon impress on the user the 
advantages of a microscope that is appro- 
priate to the demands of analysis. As an 
outside requirement it would be sufficient 
to possess a petrological instrument fitted 
with a centreable rotating and mechanical 
stage, and with a series of lenses chosen 
primarily with chemical work in mind, Any- 
thing more complex would take one well 
into the specialist region, 


Spectrographs 


Third place in the list of general-purpose 
instruments might well be filled by the 
spectrograph, yet another of those with a 
long historical record. Most modern 
students gain at least a nodding acquain- 
iance with the instrument, and most general 
laboratories find it an essential on occasion, 

The choice of a suitable spectrograph 
must inevitably strike a balance between 
the needs of the work and the cost of the 
instrument. Where a wide range of prob- 
lems, such as the analysis of ferrous alloys, 
or the use of the infra-red region, is to be 
anticipated, then a multi-range instrument 
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of the largest type, such as that shown in 
Fig. 2, is essential. Medium-sized instru- 
ments are available for general inurganic 
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apparatus. 


and metallurgical analysis which does not 
expect to deal with ferrous metals to any 
extent; and such instruments are usually 
adequate for absorption spectrography in the 
visible and _ ultra-violet regions. Very 
simple work, where the instrument is used 
primarily for preliminary surveys of prob- 
lems, may often be tackled adequately by) 
@ small instrument such as that in Fig. 3. 

The spectrograph still carries on its early 
function, that of qualitative analysis of in- 
organic materials, including metallurgical 
specimens. The field has, however, heen 
enormously widened in the last few years by 
the very successful application of the in 
strument to quantitative problems. Both 
in the inorganic field, by emission spectra, 
und in the organic field, by absorption work, 
great advances in accuracy have led to 
application of the instrument to a variety 
of routine investigations. In addition, an 
increasing amount of attention is rightly 
being paid to the use of both infra-red and 
Raman spectra as sources of analytical data. 

Colorimetric analysis has also, in simpler 
form, been in use by the analyst since early 
times. Instruments have increased its use- 
fulness immeasurably, and the choice is ex- 
ceptionally wide. Simple instruments with 
fixed standards, such as that of Fig. 4, or 
more elaborate ones on the same principle, 
can be widely applied. The ordinary 
colorimeter of the Dubose type, which com- 
pares unknown solutions with known 
standard solutions, is also widely used. 
Finally, photoelectric measurement of the 
transmission of unknown solutions, by ab- 
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sorptiometric instruments, has made the 
precision independent of the operator. 
Developed from this last type of instrument, 
and coming more or less under the same 
head, is the photoelectric fluorimeter, por- 
trayed in Fig. 5. While this has only re- 
cently come into use, the number of esti- 
mations in which it will prove of value will 
undoubtedly be increased considerably in 
the future. 

Gas analysis, always an important part 
of the analytical chemist’s work, has in re- 
cent years been speeded up considerably by 
the use of instruments. It is difficult to 
generalise in this field, since, as a rule, the 
particular type of apparatus varies accord- 
ing to the special problem investigated. 
Thus, while the apparatus aims at fulfill- 
ing the definition of an instrument given 
earlier, in that it produces a result in direct 
terms, it may vary in complexity from the 
relatively simple apparatus for the rapid 
determinatiou of carbon dioxide, shown in 
Fig. 6, to the quite complex set-up for the 
direct determination of sulphur in steel 
illustrated in THr CHEMICAL AGE on Janu- 
ary 26 (p. 113). Both of these require 
only about five minutes for a complete deter- 
mination. In the former, a gas volume is 
simply read off in direct terms of percent- 
age; in the latter, the estimation is com- 
pleted by a potentiometric titratiou, which 
gives an unequivocal end-point. 


Electrical Methods 


A number of ele2trical methods available 
to the analyst must also be considered as 
general adjuncts to the laboratory. The 
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Fig.7. Single unit for electrochemical 
analysis, by Griffin & Tatlock, Ltd. 


potentiometric titration quoted above is 


only a special example of a method which 
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has very wide application. Electrometric 
titrations, both potentiometric and corduc- 
limetric, have many possibilities. In the 
same category one must consider that 
young but very flourishing development, the 
use of the polarograph, which hag already 
@ most extensive literature pertaining to it. 
Allied vlosely to this is the cognate am- 
perometric titration, as yet in its infancy. 
All of these methods should be available 
to the analyst, but the nature of the instru- 
ments will vary widely. Where certain 
special problems only are to be tackled, 
then permanent set-ups (as in the appara- 
tus already quoted) will be used; but for 
greater fiexibility many analysts will find 
that a wide range of ‘‘ bits and pieces,” 
which can be applied variously to the job 
in hand, will prove very effective. While 
major developments have been in the in- 
organic field, it is clear that organic 
analysis may also utilise electrical methods 
with increasing frequency. 

Electrodeposition methods in analysis, 
arother branch dating back many years, 
have more recently become ‘‘ streamlined,”’ 
so that neat and compact apparatus such 
as that shown in Fig. 7 is available. The 
purchase of such apparatus will, of course, 
depend on the likelihood of their frequent 
use, but the possibility of carrying out 
such methods in some form or other must 
be available to practically any general 
analytical laboratory, In this connection, 
the related qualitative methods of electro- 
graphy should be borne in mind. 

The final method which it is proposed 
to mention is one which at first sight does 
not appear to fall into the instrumental 
category, until] one refers back to the defi- 
nition of the instrument as something which 
gives an answer more directly than the 
methods of classical analysis. This the 
chromatographic column can certainly be 
considered to do, and chromatographic 
methods, which only comparatively recently 
have been brought to general notice, are 
an important weapon in the armoury of 
the modera analyst. Commercial installa- 
tions for controlled experiments in this 
branch, such as that depicted in Fig. 8, 
are available, and once again personal pre- 
ference and the needs of the particular 
laboratory will determine whether such a 
form, or a more fiexible home-made form, 
will be used. 


Specialist Instruments 


In this account no attempt has been made 
to touch on several major analytical ad- 
vances of recent years, primarily because 
these have, to a great extent, passed to the 
stage where they are a matter for the 
specialist laboratory rather than for even 
the most comprehensive general analytical 
laboratory, or because they have, from the 
first, been the prerogative of the specialist, 
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and because of their complexity are likely 
to remain so. Such powerful aids as X-ray 
analysis, electron diffraction methods, and 
the derived use of the electron microscope 
and of the mass spectrograph, when used 
for analytical purposes, are regarded as 
outside the scope of this article. 

In conclusion, I am tempted to end, as 





Fig. 8. Stand for chromatography, by 
Townson & Mercer, Ltd. 


1 began, on an historical note. Looking 
back over 60 years is instructive, indi- 
cating as it does the advances, both through 
improving old methods and through devis- 
ing new ones, which have arisen from the 
application of the instrument to analytical 
purposes. One is therefore tempted to look 
forward yet another 60 years, and to 
speculate in what way, and to what extent, 
the instrument will continue its influence. 
Is it, perhaps, too rash to forecast that by 
then the combined ingenuity of cheiist. 
physicist, and engineer will have produced 
a single instrument which will comprehend 
all analysis, and that the analytica! labora- 
tory will be ‘‘ bounded in a nutshell ”’? 








The Commonwealth Government of 
Australia has abandoned the search for wil at 
the Lakes Entrance field after an expendi- 
ture of some £150,000. 
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Chaos ? 


The Fight to Preserve a Vital Industry 
by NORMAN SHELDON, A.R.C.S., F.R.LC. 


OK some years I have been writing to 

THE CHEMICAL AGe aud other technical 
or daily papers in the hope that [{ might 
provoke other chemists to take some inter- 
est in the fate of the various industries that 
make the tools with which they work. When 
I was invited to write an article giving an 
up-to-date description of the scientitic glass- 
ware and laboratory porcelain industry for 
this special number I felt that I could only 
reply by sending, in large type, the one word 
CHAOS, 

That, readers may say, is no advertise- 
ment for an industry that has fought against 
tremeadous odds in the form of foreign com- 
petition and later of official obstruction and 
has done and is still doing very fine work. 
When ! use the word *‘ chaos”’ 1 am des- 
cribing the situation which is being forced 
upon the industry by outside circumstances 
and which the Government of this country 
insists on aggravating. I say also that i 
is the fault of the chemists and other scien- 
tists in this country who, even when they 
are told the facts, will do nothing to assist 
the manufacturers. Eminent scientists urge 
the manufacturers to press the Government 
for assistance, but when I point out thai 
unless those who use scientific equipment 
will make vigorous protests in the right 
quarters when they have to wait six 
months or a year for some apparatus, they 
subside into their usual state of coma at 
which Professor Laski is so pleased te poke 
fun. 


The Official Attitude 

Mr. Herbert Morrison, Lord President of 
the Council, is responsible for the Depart 
ment of Scientific and Industrial Research 
If you write to him on a matter of utmost 
concern to Scientific and Industrial Re- 
search you will get no answer. Sir Staftord 
Cripps and Mr. Attlee are in turn respon- 
sible for our exports and our security and 
future as a first-class power. These gertle- 
men are also quite unresponsive when they 
are urged to assist industries on which the 
very life-blood of the nation depends. Not 
only are the scientific glass and porceiain 
industries struggling against indifference in 
the highest places, but almost every other 
section of the scientific equipment indus- 
tries is in the same boat, 

To understand the position it is necessary 
to know something of the past; and particu- 
larly of the official attitude during the war. 
This is most revealing and makes it clear 
that there must be some change in the edu- 
cation of our Civil Servants if we are to 


build up the highly scientific industrial 
organisation which alone can save us from 
poverty or destruction. My own experi- 
ences can be taken as an indication of the 
difficulties experienced by these ‘‘ Master 
Key’ industries, formerly protected by a 
special Act of Parliament and declared by 
the Board of Trade to be ‘“‘ essentia! for the 
safety of the Empire ”’ and to be preserved 
in this country ‘*‘ at all hazards and at any 


i) 


expense. 
Between the Wars 


From 1875 to 1914 Germany supplied us 
with most of our scientific instruments. 
Those who know anything about these 
matters know that this monopoly was de- 
veloped as part of their plan for the con- 
quest of Europe. They knew that superior- 
ily in scientific equipment meant victory in 
war—we know it now. In the war of 1914- 
18 we were forced to sacrifice many lives to 
hold the enemy while we built up these in- 
dustries, for superiority in scientific research 
and in technical equipment is essential aud 
must precede or accompany the piling up 
of munitions. We won the war and we were 
told that it had been a chemist’s war. I 
hardly need to repeat our experiences 
between 1919 and 1939 except to say that 
we were allowed enough protection te keep 
some of our factories from complete extinc- 
tion and to enable a few to develop a rea. 
sonable home market. At no time did we 
get the encouragement that was necessary 
if we were to take that place in the world 
markets which was our right. We had little 
money to spend on research, for the Ilun 
was able to make sure of that. We did 
hope, however, that if another war came 
we should be given an opportunity of play- 
ing our part to the limits of our energy and 
ingenuity. How terribly some of us were 
disillusioned ! 


Skilled Men Taken 


In September, 1939, many of our most 
skilled men were taken into the armed 
forces—-men who had, in some instances, 
been trained to do special work at the re- 
quest of Government departments. One 
factory making laboratory porcelain was 
rendered impotent for more than three 
months although they had installed the most 
modern plant and, in co-operation with the 
Chemical Department of Woolwich Arsenal 
and other important munitions laboratories, 
had made plans to produce laboratory 
equipment of the highest quality to replace 
the German product; men trained to fire 
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the new furnaces were taken. No one in 
the factory could control these furnaces 
sufficiently well to make porcelain, and 
Government departments and the War 
Office were quite unmoved when we asked 
for the men to be returned. The Chief of 
the Chemical Department at Woolwich 
Arsenal did his utmost to knock sense into 
the War Office but, as I was told by a 
Government official, his appeal was 
ignored because he was considered to be 
an interested party. In other’ words, 
he was a scientist who needed apparatus for 
testing explosives and devising new ones. 
At that time no technical man was treated 
with respect- by the Pooh-Bahs of White- 
hall. Finally, he threw in his hand and 
said that we must fight our own battles. 


The Campaign Begins 


A letter in The Times was suggested as a 
Suitable means of inducing higher officials 
and members of the Government to take 
action. There was a risk in this because it 
would tell the enemy of the folly of our 
rulers, but something had to be done, and 
early in November, 1939, The Times pub- 
lished a letter in which I exposed the 
stupidity of the Government. I spent the 
same morning sending telegrams to Cabinet 
Ministers, well-known scientists, scientific 
societies, and anyone whom I thought would 
help. It created all the interest 1 hoped 
for and in one way or another we made the 
lives of certain people so unbearable that 
at last they gave in and we were able to 
get the men back to the porcelain factory 
aad start work again—but not until Janu- 
ary, 1940. Governments do not hurry, even 
in war time. They had to play the game 
according to the rules of patience. 

Meanwhile, there were other factories in 
trouble which was almost as serious. Some 
of the most highly skilled glass tube draw- 
ers were by this time driving lorries in 
France. To get them back was impossible 
—so I was told. To tell the full story of 
the recovery of those men would take tov 
much space. The work involved included 
the preparation of a case which was sup- 
ported by the presidents of three scientific 
societies and four trade associations. The 
document was illustrated with a photograph 
of the men at work, and, with copies of 
the letters from Government departments, 
was handed in at 10 Downing Street. It 
included an appeal to the Parliamentary 
and Scientific Committee with subsequent 
questions in the House of Commons. It 
included a memorable interview with an 
official of the Ministry of Supply deputed 
to ask me to cease wy agitation because 
they had no intention of letting us have the 
men and that they could not answer the 
last question in the House until I admitted 
that I was beaten. The question concerned 


a letter from the Ministry of Supply asking 
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the firm why they had not delivered an 
urgent order for glass tubing needed for a 
War Office contract. The reason should 
have been obvious to them. The real 
trouble was that the Ministry of Supply had 
made a bargain with the War Office that 
they would be content with a certain quota 
of men back from the Army for urgent work. 
This quota had been exhausted and they 
could not ask for more. I indicated very 
plainly that I was not interested in their 
bad bargains and said they must go to the 
War Office, admit their error and ask for 
our men. I was given a blunt refusal after 
two hours of bitter argument. I left the 
room saying that whatever they said I was 
having those men back. How, I did not 
know—but in four days I had them beaten— 
but that is another story. I did it by 
scaring them, 

And so the fight went on all through 1940 
and 1941, men being called up—fights with 
Ministries—calling-up papers  caicelled— 
called up again and so on. On one occasion 
a calling-up notice was cancelled by the 
Ministry of Labour and the need for it was 
denied by the Ministry of Supply. The 
reason given was that they had 13 other 
suppliers and yet, in fact, this particular 
man was the only man in Great Britain 
doing a particular job and trained to do so 
at the request of Woolwich Arsenal. The 
13 other suppliers all bought the product 
handled by this man, but of course no Gov- 
ernment department could know that each 
laboratory furnisher did not keep his own 
porcelain factory in his back yard. The 
manufactyrers were forced to attempt to 
train no less than 20 people to do this man’s 
work in order that he might ‘go. Not one 
of the 20 ever acquired enough skill to take 
his place. All this because officialdom will 
never believe you are not a liar when you 
say a man has special skill. 


A Flood of Orders 


In 1941 we expected to be scheduled under 
the Essential Work Order but, although the 
firms who distributed our goods to labora- 
tories were scheduled, we who made it were 
not. At the same time we were threatened 
with the loss of our young workers, and we 
were flooded with orders all of the greatest 
urgency. The heavy chemical glassware 
manufacturers were suddenly given huge 
orders for re-equipment needed for the pro- 
duction of lead azide. I was told that 
£60,000,000 worth of ammunition had no 
detonators because this plant was not in 
action. I was told that aeroplanes could 
not fly because certain small pieces of 
laboratory apparatus were not available for 
the firm who made the equipment for 
charging the batteries. And yet we were 
not essential. Before we could be sche- 
duled and before we could get our younger 
men protected we actually had to force the 
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matter up to War Cabinet level. We 
attended meetings and won our point, but 
the time we lost was heart-breaking. 


Crass Ignorance 


On one occasion I gained a real insight 
into the root of all our trouble. A recom- 
mendation of the Committee appointed by 
the War Cabinet to investigate our com- 
plaints was not carried out and I insisted 
on an explanation. Eventually I secured 
an interview with a member of the Govern- 
ment who had been chairman of a higher 
body which had turned down the particular 
recommendation. It concerned scientific 
glassware. After I had explained the need 
for the assistance I asked for and discussed 
it for about ten minutes, this eminent 
gentleman suddenly said ‘‘ What is Scien- 
tific Glassware?’ He had not taken the 
trouble to find out what he was talking 
about. Those simple words made it clear 
that we were up against colossa] ignorance. 
Andso it went on and on. Waste of time, 
waste of labour, waste of effort in every 
direction. The whole thing was bearable 
only if one treated it as a comic opera, but 
on at least two occasions I went to White- 
hall offices determined to get what I wanted 
or appear in the police court the next morn- 
ing and.expose the position before a 
magistrate. 

Now the war is supposed to be over. We 
are told of the vast sums which are to be 
spent on research. We are told of the vast 
quantities of scientific equipment needed 
for the rehabilitation of the educational 
and research laboratories in countries occu- 
pied by Germany. We have an enormous 
demand from scientists all over the world 
for laboratory apparatus which has been 
denied to them during the war. Every fac- 
tory has orders on its books which will keep 
it occupied for two or even three years on 
many items. Almost every factory could 
export 80 per cent. or even 100 per cent. of 
its present output. We could build up the 
most efficient and extensive scientific instru- 
ment industry in the world if we were 
allowed to do so. We thought we should be 
allowed to do so, 


Havoc ! 


Again we were wrong. We forgot we had 
a Government of men who know little of 
science and who care less. Those who did 
know something many years ago hold their 
heads high and refuse to hear our plaintive 
cry. They make Cabinet rulings which bind 
the most intelligent Civil Servants and com- 
pel them to take our men away. They make 
it easy for the less intelligent to play havoc 
with our plans. It has. been shown that 
about 75 per cent. of our workers were 
young people between the ages of, say, 18 
aud 35. This must be so, for we are a young 
industry. We are exceptional. We need a 
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labour force double our present size—some 
estimate that it should be five times greater 
—yet we still lose our young men to the 
forces and cannot recover those who went 
during the war, but who should return 
under the arrangements for Class B re- 
leases. We are losing an opportunity to 
gain world supremacy in the production of 
‘* Master Key’’ material. It is more im- 
portant than any domestic problem and by 
assisting us no domestic production could 
be hindered. What is the good of a housing 
scheme if it is to be blasted to hell because 
we get behind in scientific research—and 
that, readers, is the danger. 

I have a letter before me now from a 
manufacturer of glass tubing for thermo- 
meters and for every other scientific pur- 
pose. He states that his customers ask him 
tv double his output, and his reply is that 
he must reduce it, for five of his skilled 
workers are to go soon, and he can recover 
none of his Class B men. Soon we shall 
not be allowed bricks to extend our fac- 
tories. Soon we shail be told that our 
customers can buy their equipment in 
Berlin or Tokyo once again, 

This article is a call to your readers to 
rouse themselves and force the Prime 
Minister, who is primarily responsible for 
the security and prosperity of this country, 
to do somethiag for the industries without 
which all his talk of encouraging research 
is just so much wasted breath. These are 
the ‘‘ Master Key ”’ industries and it is time 
he recognised the fact. They imust be 
allowed to retain all their present workers 
and must be given all the assistance they 
ask for in recruiting new workers or in 
extending their buildings and equipment 








FRENCH CHEMICAL FIGURES 


Preliminary estimates show that the pro- 
duction of chemicals in France last Febru- 
ary increased in certain sectors, including 
sulphuric acid (55,000 tons against 54,900), 
soda-lime (5800 tons against 4218), sodium 
carbonate (26,000 tons against 19,458), tar 
distilled (25,000 tons against 24,080), paints 
and varnishes (11,2000 tons against 9940), 
and tanning extracts (1245 tons against 
1130). On the other hand, decreases in out- 
put were noted in calcium carbide (5000 tons 
against 5627), chlorine (2900 tons against 
8171), carbon disulphide (769 tons against 
1088), and superphosphates (60,009 tons 
against 65,000). Production of potash in 
Alsace was 43,558 tons, against 42,028. 

The total quota of coal allotted to the 
chemica] industries has been increased from 
156,500 tons in February to 199,000 tons in 
April, so that new progress should shortly 
be registered. 
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On Timing Devices 
The Merits and Limitations of Three Types 


by L. A. STEINER 


HE measurement of time intervals in 

many physical and_ physico-chemical 
determinations and several types of timing 
devices are in general use both for labora- 
tory testing and for process control. The 
choice of a suitable timing device is influ- 
enced by considerations of accuracy, uni- 
formity, reliability, cost of maintenance, and 
price. Broadly speaking, the timing devices 
most commonly used fall into three groups : 
stop-watches, electric stop-clocks, and pre- 
cision time interval meters. Each of these 
groups has its merits and limitations and 
shall be discussed in turn, 


I. STOP-WATCHES 


The general design and application of a 
stop-watch is so well known that no discus- 
sion of its mechanism is necessary here. The 
readings of a stop-watch are, however, too 
often taken at their face value and it appears 
useful to discuss their real accuracy, 

Stop-watches rely for their driving power 
on a spring and tend to run slower as the 
length of measured time period increases. 
Several specifications on testing procedure 
prescribe that the stop-watch should be 
fully wound before the measurement begins.* 
That makes a repetition of the measurement 
more consistent, but does not improve on 
the accuracy. 

The gradual 
change in the speed 1°51 
of the indicating lp 
hands causes am error | 
in the average speed 
(i.e., in the indicated 
time interval), the 
magnitude of which is 
not necessarily con- 
stant. The error 
curve of a stop-watch 
is—as a rule—a com- 
plex function of the 0 
measured time inter- 
val and can be deter- 
mined by experiment 
only. Every stop- 50 
watch has an indivi- 
dual curve of its own 
which should be 
known if the readings 
are to be regarded as 
accurate. 

Variations in the 
rate of stop-watches may be demonstrated 
by using a number of stop-watches and com- 
paring them against each other. This ex- 
periment will, of course, not work if any 
two of the stop-watches happen to have 


Fig. 1. 


exactly the same error curve, but will give 
very demonstrative figures if the errors are 
of opposite direction. The test is indica- 
tive of the relative error of one stop-watch 
against another; a determination of the true 
error is only possible by comparison against 
a constant time base, such as is given by a 
suitable quartz crystal clock or by a device 
to be described under the heading ‘‘ con- 
stant frequency time interval meter.’’ 

If t is the correct time and t, is the time 
indicated by the stop-watch, then the error 
E of the stop-watch (in per cent.) is 

ee en), eee (1) 
and the correct time t=t,—£E.t,/100 ... (2) 

In order to indicate the general trend 
of errors four representative curves were 
plotted in Fig. 1. Curve A is the percen- 
tage error of one_ stop-watch against 
another, plotted for time intervals up to 
400 seconds. Both stop-watches were of 
good-quality Swiss manufacture, with dials 
divided in 1/5 sec., and were tested imme- 
diately after receipt. It will be seen that 
the maximum relative error is at about 
25 sec. and amounts to 1.25 per cent. At 
100 sec. the difference is about 0.4 per cent., 
aud it decreases steadily to somewhat below 
0.1 per cent. at 400 seconds. 

Curve B is the true error curve of one 
of the stop-watches measured by compari- 
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Error curves of stop-watches : 

curve of two stop-watches ; (3) absolute error curve of one 

of the stop-watches in (A); (C) correction curve of a selected 
stop-watch ; (D) error curve of two other stop-watches. 


(A) relative error 


son with the indication of a timing device 
with constant time base. 

Curve C is the correction curve to be 
applied to the readings of a selected stop- 
watch, remarkable for its flat error curve. 
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Curve D is included in the diagram to 
show the fallacy of a commonly believed 
statement, It is generally assumed that 
stop-watches with finely graduated dials are 
more accurate, and this curve shows the 
relative error of two stop-watches gradu- 
ated in 1/20 sec., with divisions large 
enough to estimate 1/100 second. In order 
to be sure of precision, every point was 
repeated 10 times and the average taken; 
to avoid personal errors the crowns of the 
stop-watches were pressed simultaneously 
by an electro-magnetic device. It can be 
seen that the errors are of the same order 
as those of the pair represented by curve A, 
although the stop-watches which gave curve 
A could be read to 1,5 sec. only. The con- 
clusion is justified that the real accuracy 
of stop-watches does not always correspond 
to the graduations of the dial, however, 
open these may be. 


Unpredictable Errors 


While the curves in Fig, 1 represent the 
general trend of errors, exceptions are not 
unknown. For instance, the following re- 
sults were obtained for a stop-watch of com- 
mercial quality : 


interval time, Corrections 


secs. to be 
applied, % 
50 + 0.02 
100 + 0.00 
200 4+ 0.07 
400 + 0.04 
R00 + 0.06 


The corrections determined by proper 
calibration are valid for a limited period 
only and it is impossible to predict the 
period of validity. Frequent re-determina- 
tion is necessary whenever a consistent accu- 
racy is required. Design, mechanical con- 
ditions, regulation, and care in handling are 
the factors influencing the error curve of a 
stop-watch when new. There are also 
other sources of trouble which cannot be 
so easily taken into account in actual use, 
such as the effect of temperature, position, 
mechanical damage, etc. 

The balance wheel of a stop-watch should 
be temperature-compensated, but compensa- 
tion is seldom perfect. For balance wheels 
which are not compensated a temperature 
difference of 10°C. causes an error of abvuut 
0.12 per cent. Temperature variations in- 
fluence, however, not only the balance 
wheel but also other parts, in particular 
the power of the mainspring and the effi- 
ciency of lubrication. Consequently, tem- 
perature effects are not necessarily negli- 
gible. 

As a rule the stop-watch is used in a 
position different from that in which it was 
regulated or calibrated and there is a 
change in friction of the bearings and of 
the gear train. Friction is the only resis- 
tance which has to be overcome by the 
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driving power of the mainspring and 
changes in frictional resistance have a 
marked influence on the rate of a stop- 
watch. 

Shock has an adverse influence both on 
the accuracy and lifetime of any stop-watch, 
and rough handling (which includes jerki- 
ness) should be discouraged both during and 
prior to actual use. It is advisable to use 
suitable holders or frames in which the 
watch can be permanently fixed. 

Stop-watches are not, as a rule, suitable 
for continuous use, and wear out quickly 
when used all day and six days a week. One 
point to consider is that juniors will investi- 
gate the works, trying to do repairs or in 
search of knowledge; another is the easiness 
with which stop-watches can be borrowed. 
The loss of a stop-watch may be due to a 
sporting event during the week-end from 
which it sometimes does not return. How- 
ever, stop-watches are not without merits. 
Their chief advantage is portability, they 
take up little space, and their price is com- 
paratively low. For occasional use, and 
for applications where an accuracy of 
+1 per cent. is satisfactory, a stop-watch 
is economical and convenient, but for con- 
tinuous use, or where a number of timers 
must run synchronously, or where better 
accuracy is required, other means of mea- 
surement should be considered. 


Il, ELECTRIC STOP-CLOCKS 


What is usually called an electric stop 
clock is a mains-driven timer, consisting of 
a synchronous motor and associated gear. 
Compared with mechanically driven stop- 
watches, they have definite advantages, in 
so far as they are independent of tempera- 
ture, independent of position and shock, 
are more robust, and cannot be easily mis- 
laid; and, if more than one electric stop- 
clock is being used, all would run exactly at 
the same rate, t.e., in perfect synchronism, 
assuming, of course, that the motor is not. 
overloaded. 

Unfortunately, the speed of such a device 
is dependent on the frequency of the 
mains, and the frequency of public 
mains is seldom sufficiently constant to 
ensure a better accuracy than that of a 
normal stop-watch. In this country and in 
most other countries the frequency of the 
public mains is sufficiently controlled to 
ensure that all synchronous clocks will 
indicate the time accurately enough for 
domestic and public use, but, as a rule, not 
accurately enough for laboratory use, 

Assuming that the mains-driven clock at 
the control point of a power station is run- 
ning too slow for a long period, the super- 
vising personnel takes steps to accelerate 
the generators for a sufficient duration, so 
that (observed over very long periods) the 
synchronous clocks are never too far out of 
the correct time. During the periods of 
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adjustment, however, the frequency may 
vary considerably and this is the reason for 
the poor accuracy of all time-interval meters 
which rely on the frequency of public mains. 

Morrel and Oman? recorded frequency 
errors of the mains in London in 1988 by 
an ingenious device specially constructed 
for the purpose. They found that varia- 
tions seldom exceeded 0.5 per cent. for a 
well-controlled grid system. In many fac- 
tory supply systems there is no control of 
frequency at all, and it is to be understood 
that even the public mains may deviate in 
frequency considerably if the demand on 
the supply system suddenly increases. Under 
present conditions deviations of +1 per 
cent. from the nominal frequency are noth- 
ing out of the common. After all, the main 
purpose of electricity supply systems is the 
distribution of power and not the regula- 
tion of time signals, 


Ill. CONSTANT FREQUENCYMETERS 


Mains-driven timers have practically no 
disadvantage other than the uncertainty of 
the driving frequency, and it is here that 
use can be made of methods applied in radio 
technique. It is generally known that 
broadcasting, telecommunication, and tele- 
vision relay on constant generators for per- 
formance, and several types of gear are 
known and fully developed. 

Modern electronics supplies convenient 
means for amplifying very feeble signals. 
The technique of gaining an output suffi- 
cient for timing purposes is well understood, 
and electronic devices are, in general, less 
liable to wear out than mechanica! ones. 
It is one of the most valued advantages of 
electronic amplification that it requires no 
moving mechanical parts and that it acts 
quicker than any mechanism. The fre- 
quencies suppiied by electronic devices are 





14 
_C | 
AD 
14 
ec 
ft] 


Fig. 2. Diagram of timing device of 
constant time base (A. Cscillator. B. 
Amplifier. C. Time-interval meters). 


far too high to be applied directly, and the 
original frequency is usually subdivided in 
order to arrive at a sufficiently low speed 
which may be handled by mechanical de- 
vices, the latter being necessary to indicate 
visually elapsed time intervals of longer 
duration. 

In the quartz crystal clock, for instance, 
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the original frequency at which a thin ecut- 
ting of quartz crystal oscillates may be 
1 megacycle (1,000,000 cycles/sec.). This 
is then subdivided by several stages to a 








Fig. 3. Steiner Master Timer, with 

accuracy of output frequency +0.02 per 

cent. or better, and capable of driving 
ten time-interval meters. 


more convenient frequency and used to con- 
trol the speed of a clock or other appara- 
tus. A tuning fork may also be used in the 
Same manner and the literature dealing with 
the application of oscillators is very volu- 
minous. The first account of a timing 
device for routine laboratory measurement 
based on the above principles was givel by 
Frey and Baldeschwieler*® who arrived at an 
output of 8 watts at a frequency of 
60 cyeles/sec. Further reduction of fre- 
quency and simultaneous increase in possible 
output enabled them to drive several dozen 
time recorders. Penther and Pompeo‘ re- 
ported on a similar device and reached by 
the aid of electronic tubes an output of 
120 watts, and their arrangement ultimately 
worked 48 time recorders. 

The author’s timing device was conceived 
with the idea of furnishing equipment of 
good accuracy, using so far as possible stan- 
dard parts which may be easily serviced 
when necessary. The general scheme is 
represenied in Fig. 2 in which three groups 
of components are denoted by A, b, and 
C respectively. A is the oseillator unit, 
mains-operated, and receiving 200 to 250 
volts a.c. at a nominal frequency of 50 
eycles/see. which may vary +2 per cent. 
without noticeably impairing accuracy. The 
output of the oscillator is stable within 
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+0.02 per cent. and is then amplified by 
amplifier B which, in a standard unit, is 
capable of driving 10 time-interval meters, 
marked C. In the latest design (Fig. 3) 
the oscillator and amplifier are housed in 
a common cabinet, called the Master Timer 
and the timing units may comprise 1, 3, or 
6 meters (Fig. 4). 

The time-interval meters are impulse 
counters and represent elapsed time in- 
tervals in 1/5 sec., and a total of 10,000 
beats (=2000 seconds) can be recorded. 
When the figure 10,000 is reached the re. 
corders run further without stopping and 
without damage to the unit. It will be noted 
that numbering does away with conversion of 
minutes into seconds, and requires less men- 
tal work in computations. Errors in work- 
ing out results are thus to some extent 
avoided. 

The operation starts by pressing a button 
below one of the meters and ends with press- 
ing the same button. Two or more meters 
may be started simultaneously and stopped 
singly at any time, just when an inter- 
mediate event finishes. There is no diffi- 
culty in subdividing a complete operation 
into six individual intervals by using a 
timing unit with six meters (Fig. 4, top). 


That arrangement is especially valuable for 
complicated 


the study of phenomena or 








Fig.4. Timing units, comprising 1, 3, 

and 6 time-interval meters. Actual size 

of each digit on the recording panels is 

5/32” by 3/32”, permitting good visibility 
at a reasonable distance. 


where a number of measurements might run 
concurrently, 

Some of the observations recorded in 
1942 on one of the first models have been 
tabulated in a previous paper® and show 
that on nine days out of ten the accuracy 
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was better than 0.02 per cent. Since then 
a large number of observations have been 
made on the constancy of the frequency of 
the oscillator of every master timer pro- 
duced. These observations are made once 
«a day over four intervals of about 600 sec. 
each against the readings of another timing 
device which is known to be accurate within 
1: 100,000. Fig. 5 is a typical example of 
an observation over a period of 60 days, 
taken during October-December, 1944, in 
London at the time of the rocket attacks. 
At that time the variation of voltage and 
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Fig. 5. Errors of master-timer ob- 
served over 60 days (Oct.-Dec., 1944). 


frequency were particularly heavy and irre- 
gular. It can be seen that oscillator fre- 
quency was well within +0.02 per cent., 
the errors being a sum of influences due 
to variations in voltage, frequency, tem- 
perature, and other causes, 

Although there are no technical difficul- 
ties in constructing a master timer and the 
associated gear to an accuracy of +0.002 
per cent, or better, an accuracy of +0.02 
per cent will be found perfectly satisfac 
tory for the majority of precision measure- 
ments in industrial and research labora- 
tories and is, naturally, more economical. 

By virtue of the fact that the time-interva] 
meters are only electrically connected to the 
inaster timer, a further application is 
opened up in a plant where a number of 
buildings might require facilities for accu- 
rate timing. Fig. 6 shows the lay-out of an 
installation in which several buildings are 
served by the same master timer. The 
wiring is the same as for normal telephone 
lines, and distances of up to 0.7 miles are 
permissible for standard timing units. In 
the particular installation represented in 
the figure, a number of ‘relay points were 
interposed between master timer and timing 


units, chiefly for the reason of security, i.e., | 


in order to prevent an accident in one of the 


buildings from causing a nuisance to the | 


timing system in the other buildings. At 
the same time the relays enable an increase 
of the number of meters to 10 per relay in 
any part of the plant. 

One would expect equipment of the type 
described in the last paragraphs to be 
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fragile and costly to maintain. That may 


be so if untried components are used, or 
parts good in themselves, but not suitable 
Although the 


for the purpose in question. 
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laboratory collapsed on a master timer with- 
out putting it out of order. It had been 


_ working for two years before the accident 


and is still in working order now. After 
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Fig.6. Lay-out of master timer and timing units 
for use in six different buildings. 


principles of operation may be the same, a 
component which has rendered good service 
in, say, a radio receiver, is not necessarily 
satisfactory in a timing device. For one 
thing, a radio receiver works interruptedly, 
while a master timer has to work for at 
least 8 hours per day. A further point is 
that the atmosphere in a chemical labora- 
tory is corrosive and causes the quick de- 
terioration of ordinary components. 

If, however, the actual requirements are 
properly taken into consideration, a master 
timer will outlast less accurate devices. As 
an example of the robustness of a master 
timer it may be quoted that during the 
rocket attacks on London the roof of a 


a total of more than three years’ continuous 
operation (24 hours a day, seven days a 
week) there is no sign of an approaching 
breakdown in sight, 

The installation of a master timer can, of 
course, be recommended only where its 
superior performance can be utilised, i.e., 
where either accuracy is an overriding con- 
sideration or where the existence of a num- 
ber of time-interval meters is of advantage 

REFERENCES. 
 ¢.2. B.S.I. Specification 188/1937. 
* MoRREL and OMAN, J. Inst. Elec. Eng. 1942, 87, 507. 
3’ FrEY and BALDESCHWIELER, /nd. Eng. Chem. Anal. Ed., 
1940, 12, 472. 
4 PENTHER and Pompeo, Electronics, 1941, 14, 20. 
®’ Pe.roleum, 1943, 6, 72. 








As the result of a systematic survey of 
the antibiotic-producing capacities of peni- 
cilia contained in the National Collection 
of Type Cultures, which has been carried out 
at the Indian Institute of Science, Banga- 
lore, twelve strains of penicillia have been 
selected for further study «as _ potential 
sources of penicillin. 


E 


A pilot plant for the production of titanium 
dioxide from bauxite sludge has been set up 
in the laboratories of the Council of Scienti- 
fic and Industrial Research at Delhi. The 
plant, which has a production capacity of 
20 lb. per day, has provided valuable data 
on the commercial feasibilities of the process 
for the production of titanium whites. 











THE CHEMICAL AGE 


APRIL 27, 1940 


British Laboratory and Technical 


Porcelain 
A Warning from History 


LREADY in 1870, at the time of the 

Franco-Prussian war, Bismarck real- 
ised the important part that science would 
play in those future conflicts which would 
be necessary if Germany were to attain her 
aim of world domination. Plans were laid, 
therefore, for achieving a world monopoly 
or near-monopoly of certain essential scien- 
tific instruments and also of scientific porce- 
lain and glassware on which so much re- 
search ultimately depends. 

As far as laboratory porcelain was con- 
cerned these plans met with particular suc- 
cess. Up to 1914 almost all the laboratory 
porcelain used in Great Britain and the 
United States was imported from Germany 
—the highest grade coming from the State 
Porcelain Works, Berlin. No English pot 
teries had even attempted to produce this 
ware and the abnormal demand from scien- 
tists and technicians in the early months of 
the 1914-18 war soon depleted the available 
stocks of German porcelain. A critical 
situation arose which threatened to impede 
scientific research. 


YD 


Fig. 1 (below). Laboratory 


porcelain in use. 


The story of how this crisis was overcome 
has been told before. Within a period of 
a few months, as a result of intensive re- 
search, two famous British potteries man- 
aged to produce a range of laboratory porce- 
lain equipment which compared remarkably 
well with the German products, themselves 
the result of 150 years’ manufacturing ex- 
perience. In resistance to acids and alkalis 
there was little to choose between the new 
British porcelain and the German, but in 
resistance to high temperatures and thermal 
shock the British ware was below the Ger- 
man standard. Between 1915 and 1918. 
however, steady improvement was made in 
this respect and since that time, despite 
the relatively insignificant sales of ijabora- 
tory porcelain compared with say, decorated 
china and earthenware, and despite the fact 
that between 1918 and 1939 German ware 
was again imported by many laboratory sup- 
pliers, British makers continued their re- 
searches with the 
of their wares was consistently 
tinuoush 


result that the quality 
and con- 
improved, and on the renewal of 









Fig. 2 (above). 
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war in 1939 they were able to supply the 
demands of scientists not only in this coun- 
try but in Canada, Australia, South Africa, 
India, and many other parts of the world. 
In 1939 the total exports of porcelain for 
laboratory and industrial purposes only 
amounted to £3442. By 1942 the total value 
had risen to £15,107. 

British china and earthenware have, since 
the second half of the 18th century, achieved 
a perfection of material, glaze, and design 
unequalled by the products of any other 
country. It may be wondered, therefore, 
why no attempt had been made until 1914 
to compete with Germany in the sphere of 
laboratory porcelain. Among other reasons 
for this two are outstanding. Qne a matter 
of history and the other of economics. 

In the first place, except for a short period 
at Plymouth, none of the British potteries 
had made any sustained attempt to use hard 
porcelain for decorative wares. English 
china is composed of china clay, Cornish 
stone, and bone ash—whereas in continental 
china the usual ingredients are china clay, 
felspar, and quartz. These are also the 
principal ingredients used in making labora- 
tory ware. The perfection of bone china 
by Josiah Spode, towards the end of the 
Is8th century, ied to Germany’s losing a 
large share of the world market for the 
higher-priced table and decorative wares, 
for which the translucency and _ delicate 
glaze and colour effects of bone china were 
recoguised as tuperior to anything that could 
be achieved in hard porcelain. Germany, 
however, continued to concentrate on this 
material, which is cheaper te produce than 
bone china and, as the demand for labora- 
tory porcelain was so slight a percentaze of 
the total for pottery in general, it came 
about quite naturally that this was left in 
German hands, although small quantities of 
a less technically efficient ware were pro- 
duced in France, 

An Expensive Business 


The second reason was that without some 
officiai encouragement, and even financial 
aid, no British manufacturer had, before 
1914, any inducement to embark on the 
costly research work involved, which even 
now is out of all proportion to the return 
compared with other pottery products. The 
many different types of apparatus needed 
call for the preparation of special models 
and moulds, always an expensive matter, 
and the high chemical, physical and ther- 
mal requirements necessitate constant con- 
trol of raw materials and special manufac- 
turing plant and kilns. 

[t was unfortunate that after the 1914-18 
war, as soon as German ware again became 
available, many users went back to it, espe- 
cially when, with the aid of subsidies, the 
German makers were able to sell their pro- 
ducts at lower prices than the British. It 
is for this reason that we have devoted so 
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much space in this article to historical ex- 
planations, in the hope that history will not 
repeat itself. it must be stressed, however, 
that there were those—both laboratory sup- 
pliers and users of laboratory porcelain— 
who took the longer viewpoint, and it is in 
no small measure due to their encourage 
ment, advice, and friendly criticism that 
the progress made in British laboratory 





Fig. 3. Porcelain apparatus for 
micro-analysis. 


poreelain within such a short period has 
made it possible to meet the most exacting 
demands of scientists and research workers 
during the past six years. British makers 
have installed new plant and special kilns 
and greatly increased their personne! in the 
laboratory porcelain section, and there 1s 
rot the slightest question that with the 
great traditions of British pottery-inaking 
behind ihem, given continued support, they 
can produce a ware that will not merely be 
as good as the pre-war German hard porce 
lain, but even superior to it. Up to now 
the British laboratory porcelain industry 
has been ireated as a kind of Cinderella of 
the pottery industry, elevated to a place of 
honour in 1914 and 1939 and then relegated 
to an inferior position immediately the 
urgent -need was over. Whatever the off- 
cial Government attitude may be towards 
the revivel of the German porcelain indus- 
try, it is to be hoped that laboratory sup- 
pliers and users of laboratory porcelain will 
give this small but important section of the 
British pottery industry the encouragement 
it both needs and deserves. 


Special War Material 

During the war years, apart from ordinary 
laboratory equipment, mention must be 
made of certain specialised technical plant 
supplied for use in the electrica] industries 
aid in the manufacture of parachutes, 
webbing equipment, medical sutures, syn- 
thetic threads for motor tyres, and other 
materials of great importance in war time. 
There was also a considerable demand for 
porcelain glove-formers for shaping the 
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rubber gloves used by surgeons and uurses 
as well as for industrial purposes, especially 
in connection with electricity. Many intri- 
cate porcelain parts have also been supplied 
for use in the textile and rayon industries. 
Porous ceramic filters were extensively used 
during the war in the metal-plating indus- 
try, the improvement effected by the filtra- 
tion of the plating solutions being very pro- 
nounced in the finished articles. In con- 
nection with chromium plating, an impor- 
tant development was the device known as 
the ‘‘ Dechromator.’’ This was utilised to 
increase the length of service of chromium 
plating bath solutions in view of the serious 
shortage of chromic acid. Electrolytic pro- 
cesses have been adopted in many other 
spheres, and British potteries have met re- 
quirements for porous cells with a low de- 
gree of resistance to current. Special porous 
parts were also supplied for use in mines 
and anti-submarine devices. 

There has been a great extension in recent 
years in the use of porous ceramic filters 
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made of porcelain and other materials for 
the filtration of liquids and gases and for 
the diffusion of gases or liquids in liquids; 
also for the separation of colloidal matter 
from liquids. Several standard porosities 
are available and these filters are used in 
the chemical, pharmaceutical, food, cos- 
metic, and other industries. Because of 
their excellent resistance to corrosion, 
coupled with good mechanical strength and 
resistance to thermal shock, ceramic filters 
have in many cases replaced earlier types 
of filtration media and there is every indi- 
cation that their application will extend. 

Finally, one special development in 
laboratory porcelain which is likely to prove 
of increasing importance is the manufacture 
of tiny crucibles, dishes, funnels and similar 
apparatus for use in micro-analysis—a 
special technique which is being increasingly 
used both for qualitative and quantitative 
analysis. A group of porcelain apparatus 
for micro-analysis is shown in Fig. 3, on 
the preceding page. 








Laboratory Ware 
Standard Designs Published 


HE Technical Committee of the British 

Laboratory Ware Association, Lid., is 
engaged in revising the designs, and pro- 
viding detailed drawings for use by its 
members, of general chemical apparatus in 
common demand, for which hitherto there 
has been no accepted standard in this coun- 
try. In part this work was begun as a war- 
time ‘‘rationalisation’’ measure limiting the 
uumber of different types serving parallel 
functions, its success has, however, by 
general consent, been such that the work is 
being continued and extended. In prepar- 
ing these designs, the committee has con- 
sidered recently published work (e.y., the 
larrow-jacket West type condenser dis- 
places the wide jacket conventional Liebig 
condenser) and the use of such standard 
moulded components as are available 

Accordingly, Mr. R. H. Powell, convener 
of the Technical Committee, has addressed 
a letter to scientific and technical organisa- 
tions and associations, suggesting that, in 
so far as this apparatus is applicable to 
their methods or specifications, they would 
take acount of the various types in any 
new or revised editions of their specifica- 
tions. If they could be applied to existing 
specifications the advantages in economic 
production which would acerue would be 
not inconsiderable. 

An attached list shows the drawing num- 
bers and titles of apparatus which have been 
covered to date. These include standard 
blue prints of Condensers (8 types), Drving 
Tubes (5 types), Potash Bulbs (9 types), 
Gas Wash Bottles (3 types), and Orsat Ga- 
Analvsis Apparatus (4 types). 


Exhibition of Instruments 
Forthcoming Event in Sweden 

ATEST developments in British scienti- 

fic instruments will be shown at an exhi- 
bition which will be held in the Technical 
Museum, Stockholm, from May 24 to 
June 4, under the auspices of the Scientific 
Instrument Manufacturers’ Association of 
Great Britain and of the Royal Institute of 
Scientific and Engineering Research of 
Sweden. 


Scientific instrument developments 
been particularly remarkable during 
war years. Instruments once in short sup- 
ply and seen only in the laboratory are now 
mass-produced for industrial use without 
any loss of accuracy or reliability. Many 
of these instruments will be on show at the 
exhibition, the whole of which should 
present a well-balanced picture of the pro- 
ducts of British scientific instrument makers, 
serving to introduce them to a murket 
formerly monopolised by German firms. 
jorty-one British manufacturers will exhibit 
examples of their latest apparatus, and in 
addition to the trade displays, a coilection 
of photographs and of early instruments of 
historical importance has been organised by 
the British Council. 

Prominent British scientists, including 
Sir Charles Darwin, director of the National 
Physical Laboratory, will deliver addresses 
during the exhibition on various British 
achievements in the fields of science. Films, 
illustrated lectures, and demonstrations by 
the technical experts of some of the exhibit- 
ing manufacturers will provide other attrac. 
tive features, 
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Continuous Measurement of Specific 
Gravity 


Apparatus for Process Control 
by L. B. LAMBERT 


Mes: processes can be controlled on a 
straightforward basis of temperature, 
pressure, flow, or pH, but there are some 

and they tend to increase in number— 
where the most convenient method is a 
measure of the specific gravity of a solution. 
The majority of these are continuous, so it 
becomes desirable to have apparatus which 
will continuously indicate or record the 
specific gravity to enable the plant to be 
manually controlled, or modifications of 
these providing for automatic control. 

Early devices employed floats iminersed 
in the solution and linked to some form of 
weighing mechanism which measured 
changes in buoyancy. These have the merit 
of simplicity, but were very limited in ap- 
plication and suffered a high mortality owing 
to effects of corrosion. The development of 
suitable differential pressure manometers 
enabled pneumatic methods to be adopted, 
and it followed that the instrument portion 
could be removed from the corrosion area 
to a safe position while those parts exposed 
to rapid deterioration could be quickly and, 
in most cases, cheaply replaced. Our pre- 
sent purpose is to outline three methods of 
measurement and one of automatic control, 
all of which assume a point in the process 
where the solution is at atmospheric pres- 
sure, that a supply of compressed air is 
made available, and that there is ro disad- 
vantage in bubbling a small amount of air 
through the solution. 


A Continuous Record 


The first scheme gives a continuous indi- 
cation or record, but necessitates drawing 
a sample or, preferably, conditions where it 
can be interposed between two units in 
the plant. The sample container (see Fig. 1) 
gives a fixed depth of liquid into which a 
depth tube or standpipe is inserted to a 
fixed immersion. A baffle plate E is used 
to ensure that the sample passes through 
the container and not straight across to the 
outlet. Air under pressure is fed, via a 
shut-off valve, an air flow sight gauge, and 
a restriction A, to the system, whence it 
escapes at the base of the standpipe. The 
pressure in the system equals the pressure 
due to the head of liquid above the lower 
end of the standpipe, which will vary with 
the specific gravity and be shown on the 
instrument. The latter should have two 
seales, one giving the total head and the 
other the portion of the scale due to the 
inerease of specific gravity above unity. 


Thus, if the immersed length of the stand- 
pipe is 24 in., the pressure shown with water 
flowing is also 24in., but if a solution of 
i.5 specific gravity is flowing, the pressure 
is 24 x 1.5, which equals 36in. Assuming 
this to be the maximum to be measured, the 
first scale Sl would cover 0-36 in. and the 
second scale $2 would begin at 241in. and 
finish at JOin., i.e., only two-thirds of the 
former. This portion of the scale could be 





Fig. 1. 


graduated in terms of specific gravity, 
degrees Twaddell, or degrees Baumé. It 
should be appreciated that this scheme is 
successiul only when the specific gravity to 
be measured is well above unity, so that the 
proportion of scale $2 to scale §1 is suffi- 
cient to give reasonably open graduations 
It would not, for example, give good indi 
cations, where the readings of interest lay 
between 1.01 and 1.02, as the range covered 
would only amount to 1/102. The purpose 
of the total pressure scale is to facilitate 
checking the accuracy of the instrument or 
# pressure basis and independently of sveci- 
fic gravity measurement, 

The second scheme is a development of 
the previous one, but is arranged for use in 
a container in which the level must be 
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allowed to vary. In this case two stand- 
pipes are immersed below the level variat on 
of L1 to L2 (see Fig. 2) and have a different 
immersion. Air is fed to both via restric 
tions Rl and R2, so that the pressure trans- 
mitted to the instrument is due to the head 
D. It should be noted that the latter is of 
the differential type, which, in practice, im- 
poses limitations additional] to those 
already mentioned, as this instrument can- 


sotlne 


not be made with sufficient sensitivity to 
detect the very small changes in pressure 
involved and, at the same time, withstand 


the static pressures inseparable from the 
pneumatic method. The maximum length 
between LI and L2 is in the vicinity of 3 ft 
The actual figure varies with the specific 
gravity variation, and the greater the latter 





‘ig. 2. 


the more the length can be allowed to vary, 
with the maximum at about 2 ft. 6 in, 
Under some conditions the standpipes can 
be carried on a float and connected. to the 
rest of the system by means of flexible 
tubing. This enables it to be used for 
greater changes in level, which can be taken 
as these determined by the convenience with 
which the connections can be made. 
Where the solution is of a corrosive nature 
the restriction valves should be kept well 
removed from the container, and in these 
circumstances an extra air flow sight gauge 
should be used, so that there is one ii each 
line, as shown in the diagram. A main valve 


is also desirable so that the outfit cau be 
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shut down without interfering 
setting of the restriction. 

It will be apparent that better results can 
be obtained from the pneumatic method if 
the portion of the head pressure due to 
water is cancelled out, and that due to 
gravity left to operate the instrument. This 
can be done by adding water column d, as 
shown in Fig. 5, to the short standpipe. The 
device can be constructed from standard 

It requires a water inlet B, 


with the 


pipe fittings. 
an overflow C to set the level, a drain D, 
an air inlet to the small standpipe in the 
water column unit, and an air outlet to the 
main standpipe immersed in the liquid the 
specific gravity of which is to be measured. 
The rest of the arrangement is as before. 
The air is passed through a restriction R1, 
down the smal] standpipe, and thence 
through the main standpipe, so that the 
pressure required to force it through both 
these is equal to the sum of the two 
liquid heads. The third and longest 
standpipe is connected in the usual way, 
and the pressure in it is that of the liquid 
head above its base. It is essential that 
the height of the water column A equals 
ithe difference in length of the two main 
standpipes. The operation of the device 
is as follows : 

The pressure of the water column A 
equals the height of the column multi- 
plied by the specific gravity at unity. 
That due to the operation of both stand- 
pipes, corresponding to E, is equal in ali 
respects and cancels out. The pressure 
F is equal to the head difference between 
the two main standpipes multiplied by 
the specific gravity of the solution, Pres- 
sure A is differentiated with pressure F 
so that the pressure transmitted to the 
instrument is that due to specific gravity 
above unity. This enables the instrument 
scale to start at unity and permits ranges 
such as 1/1.25 sp. gr., thus giving more 
open graduations over the range of 
greatest interest, 

The fourth scheme, shown in Fig. +4 
covers automatic control of specific 
gravity. This has not yet been used by 
industry to any great extent but, with 
more continuous processes employed, an 

inereasing interest in the subject is apparent. 

Most installations will involve the control 
of a valve regulating the flow of a diluent 
to a solution, with a view to maintaining 
the resultant mixture at the required speci- 
fic gravity. It may sometimes be necessary 
to control a steam valve supplying heat to a 
solution so as to reduce it to the desired 
concentration by evaporation. The control 
lay-out is much the same in each case, except 
for the medium flowing through the con- 
trolled valve. 

Air is used at three points, first. for the 
measurement of specific gravity by the dif- 
ferential standpipe method previously dis- 
cussed, secondly or amplification of the 








re 
of 


the 
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resulting differential pressure and_ trans- 
mission from this unit to the controller, and 
thirdly for the operation of the controller 
and the controlled valve. 

The use of an amplifier enables smaller 
pressures to be measured and thus permits 
shorter standpipes or, alternatively, the 
detection of very small changes in specific 
gravity. The amplifier is a relay device 
which gives an output pressure varying in 
relation to the input pressure, but on a 
higher value level. It should be appreciated 
that this device also suppresses the un- 
wanted portion of the seale, so that the 
range can be limited to that of real interest. 

Obviously, the diluent must be rapidly 
mixed with the solution and this necessitates 
considerable turbulence. The  standpipes 
must be near the point of mixing and, hence, 
exposed to some risk of error due to this. 
A stilling box will be sufficient to break 
down the effect of the turbulence without 
interfering unduly with the detection of 
changes in gravity. If an agitator is used, 
some of the motion imparted to the solution 
can be employed to cause it to flow into the 
stilling box, 

teferring now to the diagram: air is fed, 
via the usual accessories, to the differential 
standpipe A, which could be dimensioned ‘to 
give a pressure of 0.2 in. w.g. for the maxi 
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mum specific gravity to be measured. This 
pressure difference is applied to the ampli- 
fier &, which steps it up in the ratio of 
690 to 1 and passes this increased pressure 
on to the controller C, which can be of an 
indicating or recording type. The con- 
troller permits more, or less, air to flow 
to the head of the diaphragm valve and this 
regulates the amount of the diluent fed to 
the mixing chamber, 

In the case of concentration by evapora- 
tion, the diaphragm valve regulates a steam 
supp!yv to the heating coils immersed in the 
solution, and cuts off the heating medium 
when the desired specific gravity is attained. 
The former scheme is, of course, a continu- 
ous process and needs a controller of the 
stabilised type, whereas the latter is a 
batch process and can be taken care of by a 
controller of the fixed narrow throttling 
range type. 

When engineering a scheme, first ascer- 
tain the essential data applying to the 
instrument to be used and then work out 
the standpipe details, selecting material 
which will not be affected by the solution 
in which it will be immersed. Choice of the 
scheme employed is governed by the condi- 
tions and requirements. There is much 
scope for ingenuity in this form of instru- 
mentation, but the results will justify the 
time and effort involved. | 
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Trade in March 


Further Increase in Chemical Exports 


STILL greater increase in the value of 
the exports of chemicals, drugs, dyes 
and colours from the U.K., as compared with 
the previous month is recorded in the Board 
of Trade accounts for March. The figure 
given is £5,793,695, which is £510,178 more 
than the February total and no less than 
£3,180,313 greater than the figure for March 
of Jast vear. For the three months ended 
March 31 last the total is thereby increased 
to £15,898,287, which is £8,695,426 more than 
for the like period of last year. British 
India was again the biggest customer during 
March, her purchases totalling £578,797; the 
Union of South Africa was second, with 
£406,650; and Australia third, with £392,918. 
Although recently there has been a down- 
ward trend in the value of imports, the 
March figure of £1,586,187 is an increase of 
£516,760 over that for February and is 
£156,591 in excess of the total for March 
last year. The total of £3,789,254 for the 
three months ended March 31 last is, how 
ever, less by £2,120,042 than the figure for 
the corresponding period of 1945. The 
largest supplier during March was the 
Argentine Republic, with goods valued at 
£323,107; the U.S.A. was second, with 
£300,122; and the Union of South Africa 
third, with £100,159. 








Minerals in Nigeria 
Big Increase in Output of Tin 


HE geology and mineral resources of 

Nigeria are dealt with comprehensively 
in an article which Dr. F. Dixey, Director, 
Geological Survey of Nigeria, contributes to 
the latest issue of the Bulletin of the Im- 
perial Institute—No. 4 in Vol. XLIII. 

It is pointed out that tin ore is by far 
the most important mineral product in 
Nigeria, output having steadily increased 
since it was first exported from the Colony 
in 1905. After the loss of the Malayan tin 
mines, Nigeria became, in 1942, the leading 
tin producer in the Empire. Production 
rose from 13,016 tons in 1913 to 17,258 tons 
in 1944. The columbite alluvials of the 
Plateau were of especial value in relation 
to the war effort. More than 6000 tons of 
columbite have been produced in the past 
ten vears, and in 1944, out of a total pro. 
duction of 2072 tons, the Associated Tin 
Mines of Nigeria obtained more than 1000 
tons of the mineral by re-treating the 
alluvial tin-mining dumps. Tantalite ex- 
ports went up from two tons in 1943 to 13 
tons the following year. Salt, galena 
(“‘ antimony ’’), clays, limestone, laterite. 
etc., are worked for local use. Investiga- 
tion of possible sources of oil will soon be 
resumed. 
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Norwegian Chemicals 


Export Trade of Norsk Hydro 


PEAKING at a meeting of the Nor- 
Te ccaten Export Council, Mr. Bj. Eriksen, 
managing director of the Norsk Hydro, 
recently gave some details of the production 
of his firm. Output of concentrated nitrates 
in the three plants of Rjukan, Notodden, 
and Heréya at present amounts to 90,000 
tons, which represents about 600,000 tons of 
commercial products. Production capacity 
of sodium amounts to 21,000 tons, and that 
of argon to 4000 cu. m. In addition, 
the concern is manufacturing rare gases and 
other products of less importance to the 
export market. 

During the present season (1945-6), esti- 
mated production will amount to 88,000 tons 
of nitrogen, 17,000 tons of cyanamide, and 
3800 cu. m. of argon. The production of 
pure nitrogen is being used, to the propor- 
tion of about 3000 tons, for the manutac- 
ture of ‘nitrated technical products,” 
notably nitro-chalk fertilisers. Of the 
88,000 tons to be produced this season 
(against 83,000 tons in 1938-9), 25 per cent. 
(against 13 per cent.) will be sold on the 
home market; in 1938-9, exports by the 
Norsk Hydro of nitrogen reached 72,000 
tons, most of which went to Denmark, 
Sweden, the United States, and Egypt. In 
1945, total Norwegian exports of nitrogen 
amounted to 75 million kr. in value, or 
23 per cent. of total exports, while in 1938, 
exports of the Norwegian Nitrogen Com- 
pany totalled only 54 million kr., or 7 per 
cent, of total exports. 

For the 1945-6 season, the Combined Food 
Board at Washington has fixed the total ex- 
portable by the company at 65,400 tons, of 
which 30,000 tons must be sent to Dermark, 
15,000 tons to Sweden, and 10,000 tons to 
France. Exports of argon during this 
period are estimated at 3500 cu.'m., against 
1800 in 1938-9, valued at 300,000 kr., against 
150,000 kr. The total value of all exports 
by the concern for the current year should 
amount to some 80 million kroner, 


Aluminium Production 


The Minister of Commerce, Mr. Evensen, 
has stated, in the Storting, that owing to 
difficulties of export, only two Norwegian 
aluminium factories are at present operat- 
ing out of six possible, and that, at this 
rate, the production of aluminium in 1946 
will not exceed 7000-8000 tons, against 36,000 
tons before the war. The investments made in 
the Nordisk Letmetall, the light metals con- 
cern formed by the Germans during the 
occupation, seem to have reached about 
1 milliard kr., of which only a very small 
part can be saved, so that there appears to 
be much leeway to be made up in this 
quarter. 
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New Towers Equipment 


» Recent Advances ao 
n, | 

D, WO new air-damped bal- 

a ances designed by J. W. 

- Towers & Co., Ltd., Widnes, 

a, have recently been announced. 

” Their aim has been to improve 

of upon previous designs, and to 

ee produce instruments which will 

at shorten the time taken in 

" weighing, remove the tedium, 

id and avoid risks of error. | 
“ Weighings may be made in 


about one-third the time taken 
with an ordinary analytical bal- 


t1- 

~ ance, and where a large num- 
Ss o . . .~ 

id ber of routine weighings have 





af to be made daily, balances of 
this type are invaluable, and 
are the most economical instru- ote 


a ments for the se. Tl 
) ? atl nee ne - Fig. 2. General-purpose laboratory shaker. 


tween the inner and outer pots, eliminating 
any possibility of contact. A compact opti- 




























he cal system is used which does not interfere 
nn with free movement inside the case, and the 
k projected scale is at eye-level This scale 
™ has a centre zero, and the lines and figures 
- are white against a black background, for 
or easy and comfortable reading. 
8 The Towers Model 95 Air-Damped Balance 
=. is fitted with a graticule divided 0-100 mg. in. 
er l-mg. divisions, whereby 0.01 g. weights are 
not required. It comes to rest rapidly, and 
- is ideal for routine weighings to 1 mg. The 
. capacity is 200 g., sensitivity 0.2 mg. The 
ae Towers Model 100 Air-Damped Balance 
k (Fig. 1) has a graticule divided to 10 mg., 
os sub-divided in 0.1 mg. It is fitted with 
: mechanically-operated fractional weights 10- 
on 500 mg., and the use of weights smaller 
= than 1 g. is entirely eliminated. The 
“ts 
ld 
Fig. 1. Towers Model 100 air- | 
damped balance with projected | 
scale and mechanically operated | 
n, | fractional weights. | 
to 
an 
at- balances are based on the Towers | 
1is Mode] 75 with double arrestment, | 
46 which has proved itself to be of 
100 sound construction. The air-damp- 
in ing cylinders are fitted over the 
n- top of the hangers, assuring par- —_ en 
he allel movement. Placed in this tube furnace. 
‘i | position, the damping system is 
o | free from dust and does not ob- 
nis struct the normal pan _ space. 
Ample clearance is provided be- Phx 
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mechanical fraction arrangement is robustly 


made, and has ae smooth action. The 
weights added to the beam are read 
off on the rotating dial at the side. The 


balance has a capacity of 200 g., and is 
sensitive to 0.1 mg. 

The Towers Laboratory Shaker (Fig. 2) 
is intended for general laboratory use; it is 
robust and quiet and has a most efficient 
action. In operation the carriage describes 
an are giving a movement similar to hand- 
shaking, and any sediment is’ thrown 
vigorously from one end of the bottle to the 
other. The standard carriage is arranged to 
hold two Winchester quarts, or three 40-oz. 
bottles. The shaker provides a choice of 
three speeds, namely, 200, 250, or 200 strokes 
per minute, and the length of throw 1s 
adjustable from zero up to 2 in. maximum. 
The shaker is strongly built, ball-bearings, 
substantial castings, etc., being used 
throughout. All moving parts are “enclosed 
by a sheet-metal cover for safety and 
cleanliness. 

For thos requiring high-speed agitation, 


the Towers wane Rapid Shaker Model E 





has been designed, particularly for the bio- 
chemist, er << eriologist. and those engaged 
on chemotherapeutical research. It is an 


eiliclent means of mechanically disintegra- 
ting bacterial spores and vegetative forms— 
producing enzymes, ete.—by a process in- 
volving the vigorous agitation of fluid sus- 
pensions with finely divided abrasives. The 
normal highest speed is 430 strokes per 
minute with a throw of 3 in. Three carriers 
each accommodating four 2-oz. bottles can 
be housed on the reciprocating arm. Special 








carriers can be made to suit customers’ Fig. 5. Micro fractional distillation 
requirements. t. 
7 , _ 
So ames autepeees The Towers Electric Carius 


Tube Furnace (Fig. 3) is a 
compact and reliable furnace for 
use in the estimating of halo- 
gens by the Carius method. 
For this purpose electric heat- 
ing is an advantage from the 
point of view of convenience 
and temperature control. The 
furnace is designed to accom- 
modate two tubes and can be 
i] ) | operated at any temperature 
.. \ A WL! TY from 50° to 360° C. The glass 

) iM Lf | | Carius tubes are enclosed in 
strong steel protector tubes with 
ecrewed end-caps. A control 
panel with ammeter, rheostat, 











oH = ?\\S > fuses, and mains switch is sup- 
C.. Wes ww / 7 plied with each furnace. This 
VES ( ii | | / Gan ewer enables the user to control the 
ra | VY Lonny ae = temperature accurately, and if 
pee | | Ont & a few tests are carried out the 

y, \ ain QP ABSORBED WW FERROUS 


oes SACO Fig. 4 (left). Towers Ozone 


ana aon ol —- apparatus. 








\y \S 
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correct settings can be determined for any 
desired temperature. The furnace may be 
heated up rapidly to this temperature, 
which can then be maintained to within 
+ 10° C, if the control rheostat is readjusted 
until the meter reading corresponds with 
ihe predetermined setting. This arrange- 
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which is attached a Vigreux fractionating 
column enclosed in a_ highly-evacuated 
vacuum jacket. A thermometer’ with 
standard ground joint is fitted in the still- 
head, the side arm of which terminates in a 
standard ground cone with extension drip 
device. The distillate can be directed into 














oe 


Fig.6. ‘* Longlife’’ condenser with moulded rubber connectors and brass 
side tubes. 


ment obviates the need for the frequent 
checking of temperature common to most 
furnaces used for Carius work. 

The oxidation of unsaturated compounds 
by ozone is always a possible need in the 
organic research laboratory. ‘The Towers 
Ozone Apparatus (Fig. 4) provides a con- 
tinuous supply of 170 cc. of ozonised oxygen 
per minute containing 6-7 per cent. ozone. 
The apparatus operates on the well-known 
principle of silent high-tension discharg» 
(7500 v.) across an annular space through 
which oxygen is passing at a predetermined 
rate. The electrodes are continuously cooled 
by the weak electrolyte surrounding the 
annular space. The apparatus consists of 10 
ozone units each with its own effective 
annular space, bridged in parallel across an 
inlet and outlet manifold. The apparatus is 
supplied complete with transformer with a 
secondary of 7500 volts. 


Stainless Steel Funnels 


Large Buchner funnels are essential in 
the manufacture of many pharmaceutical 
chemicals, and for semi-technical scale 
work. When porcelain or stoneware fun- 
nels are used heavy breakage from one cause 
or another is almost always experienced. 
The new stainless steel Buchner funnels 
overcome this continual expense, and justify 
their initial cost. The filter plate is flat, 
and has an ample number of holes for fast 
filtration. One standard size is made, 12 in. 
in diameter. They are also available with 
an outer jacket for steam or hot-water cir- 
culation for use where the liquid to be fil- 
tered must be kept hot during filtration. 

Micro procedure is playing an increasingly 
important part in the field of practical 
organic and inorganic chemistry. During the 
past few years much new technique has ‘be en 
evolved and progress is steadily being made 
in the development and standardisation of 
micro apparatus. An example is the Towers 
Micro Fractional Distillation Unit (Fig. 5). 
This is designed for fractionating quantities 
of material from 0.5 to 5 ml. at atmospheric 
pressure or under vacuum, and may be 
operated safely up to 300° C. The unit con- 
sists of a pear-shaped distillation flask, to 


any one of six numbered receiver tubes, 
which can be rotated as desired. 

The design of the ordinary Liebig con- 
denser has changed little with time. In 
recent years there has been a tendency to 
decrease the annular width of the water 
jacket, and thus increase the rate of flow 
of cooling water with consequent increase in 
eficiency. One of the main troubles with 
Liebig condensers is the high rate of break- 
age due to the fragile nature of the side 
tubes. This trouble is now overcome in the 
Towers ‘‘ Longlife’’ condenser (Fig. 6), 
which has inner and outer tubes fitted to- 
gether by means of soft-moulded rubber con- 
nectors to which are fitted brass inlet and 
outlet tubes. The side tubes are therefore 
unbreakable and, in addition, the whole con- 
denser is to a large extent protected from 
breakage ag the rubber connecters act as 
cushions when the condenser is set down. 
These condensers are readily taken apart for 
cleaning; and all parts are interchangeable. 








SOUND PIPE JOINTS 


The following two specifications have just 
been issued by the British Standards [nsti- 
tution : 

B.S. 1260, Jointing Paste for Flange and 
Similar Type Joints “for Gas-heated Domes- 
tic Appliances and Gas Installation Pipes 
in Buildings. This specification is designed 
to ensure that the material complying with 
it will make sound joints with adequate pro- 
tection against corrosion. No definite 
formula is given, but performance tests are 
laid down. 

B.S. 1261, Jointing Compound for Screwed 
Joints for Gas-heated Domestic Appliances 
and Gas Installation Pipes in Buildings. 
This specification is similar to that above, 
except that it applies to compounds used 
for screwed joints, and therefore those suit- 
able for brush application have been en- 
visaged. A full range of tests is described. 


These publications can be obtained on 
application to the B.S.I., 28 Victoria Street, 
London, $.W.1 (2s. each). 
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Czechoslovak Instrument Industry 


Significant Developments Surveyed 
(from a Special Correspondent) 


T a time when the future position of 

the British scientific instrument and 
optical industries forms the subject of lively 
discussion, it is of interest to note that, 
according to reliable information recently 
received in this country, remarkable pro- 
gress has been made in these two industries 
in Czechoslovakia. During the war, pro- 
ductive capacity has greatly been increased 
with a simultaneous rise in the number of 
workers, and although a considerable re- 
duction in the labour force has taken place 
since the war ended, it is still about two- 
thirds above the pre-war levei. Also, sitive 
many workers became acguainted, during 
the war, with the most modern methods oi 
production, their skill has increased con- 
siderably, leading to an all-round improve- 
ment of output. Another important factor 
that should enhance the competitive posi- 
tion of the instrument-making and optical 
industries is the absence of any war damage; 
While the change-over to peace-time con- 
ditions is almost completed. 

Scientific apparatus for industry, dairies, 
distilleries, and sugar plants is being manu- 
factured and a general increase in activities 
is expected because of the resumed froduc- 
tion of many items which could not be made 
during the war. In addition, Czech manu- 
facturers are anxious to enter the field of 
mass production in certain lines and active 
preparations are being carried out to that 
effect. The first products from the mass- 
production line which have already reached 
both domestic and foreign markets are 
ehemical halances, spectacle lenses, field- 
glasses, and opera-glasses. 


Nationalisation 
The almost wholesale nationalisation in 
Czechoslovakia of companies employ- 
ing over 300 hands has affected the 
instrument-making and optical  indus- 
tries to a_ relatively slight degree; 


nevertheless, about 60 per cent. of 
the trade has been nationalised; and the 
names of the firms concerned have been pub- 
lished in the Official Gazette. The 
nationalised sectors of these industries will 
come under the Organisation for Metal 
Working and Mechanical Industry, within 
which they will have their own represeuta- 
tive. This organisation will be responsible 
for carrying out a general production plan 
and for the setting up of a central market 
ing organisation for the whole trade. 

A considerable number of small highly 
specialised units remain under private 


ownership, and in order to assist their work, 
@ special research institute has been set up, 
so that these relatively small firms will not 
have to establish their own research labora- 
tories, 


The supply of raw materials has not been 
as difficult as in other branches of the coun- 
try’s industry. It appears, however, that 
the most serious bottleneck occurred 1n the 
supply of optical glass, hitherto imported 
from Germany, France, and Great Britain. 
As regards other equipment and spare parts, 
formerly imported from Germany, Switzer- 
land is reported to have stepped into the 
breach. 

Export of scientific instruments and opti- 
cal apparatus was a significant item in 
Czechoslovakia’s pre-war foreign trade, and 
old counections in foreign markets are now 
being renewed on an increasing scale. In 
particular, orders for thermometers, labora- 
tory equipment, microscopes and lenses have 
been received from the smaller European 
countries, such as Holland, Denmark, and 
Sweden. Moreover, in view of the large re- 
quirements, not merely in the industrialised 
countries of the Continent, which have been 
unable to renew their equipment during the 
war, but also in the less developed countries 
of South-Eastern and Eastern Europe, and 
the Near and Middle East, Czechoslovakia’s 
scientific apparatus and optical industries 
are looking with confidence to the future. 








Increasing demands and new developments 
in the paint, varnish, resin, and plastics in- 
dustries call for plant of advanced design 
to cater for specialised products. Such plant 
is admirably illustrated and described in a 
timely list which is about to be issued by 
the LONDON ALUMINIUM C0., of Westwood 
Road, Witton, Birmingham, 6, who have had 
wide experience in catering for the indus- 
tries mentioned. They now have in regular 
production reaction kettles, jacketed kettles, 
vacuum units, spray and tubular condensers, 
mixing units, storage tanks, etc., in mild 
steel, stainless steel, copper, aluminium, etc. 


A means by which, it is claimed, iron or 
steel bodies of large size can be welded to- 
gether at a minimum of cost, and in a man- 
ner ensuring adequate strength and rigidity 
at the bond, is provided by the ‘* Thermit ”’ 
welding process. This is described in detail 
in a pamphlet recently issued by MUREX 
LTD., Rainham, Essex, who are specialists 
im this field. 
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Swan Committee’s Second Report 


Suggested Amendments to Patent Act 
by S. MITTLER, A.F.R.Ae.S., A.M.I.Mech.E. 


HE President of the Board of Trade 

has recently presented to Parliament 
the Second Interim Report (on the Patents 
and Designs Acts) of the Swan Committee.* 
This report has been issued after taking the 
evidence of 38 persons or groups representing 
a cross-section of all those interested in the 
matter, viz., inventors, manufacturers, in- 
dustrial and professional associations, the 
Civil Service, the Bar, ete., to whom a 
detailed questionnaire had been sent at an 
interim stage of inquiry. The present report 
follows a First Interim Report+ issued last 
year mainly on the procedure for the exten- 
sion of term of patents where the patentee 
had suffered loss or damage as a consequence 
of the war, the recommendations of which 
have been partly adopted in the new Patent 
Bill.} The committee has now completed its 
inquiry. 

The report consists of two main parts: the 
Prevention of Abuse of Monopoly Rights 
{paragraphs 7-66) and the Initiation, Con- 
duct, and Determination of Legal Proceed- 
ings arising under or out of the Patents and 
Designs Acis (paras. 95-145), including the 
constitution of the appropriate tribunals, 
and of some interposed paragraphs (67-94) 
on the Registration of Patent Agreements 
and on the important question of ‘inventive 
level which is referred to as ‘* subject- 
matter ’* of inventions. A summary of main 
recommendations is given at the end of the 
report. 

The recommendations are, on the whole, 
unanimous, with two members dissentient on 
the question of ‘‘ subject-matter ’’; their 
minority views are contained in a postscript. 


Preventing Abuse of Monopoly 


After a historical excursus into the 
origin of the grant of patents for invention 
which are still based on the Statute of 
Monopolies, enacted in 1624, the report sums 
up the purpose of the Patents System to be 
as follows: To stimulate technical progress 
in four ways :— 

(1) encouraging research and invention; 

(2) disclosure of discoveries rather than 

keeping them secret ; 

(3) reward for expenses incurred in 
development of an invention; and 
inducement to invest capital in inven- 
tions. 

The committee says that the history of 
industrial development has. on the whole 
justified this theory, patent systems having 


(4 


— 








* H.M.S.O., cmd. 6789, April, 1946. 
+ Cmd. 6619, see THE CHEMICAL AGE, 1945, 53, 54. 
> THE CHEMICAL AGE, 1946, 54, 337. 





been adopted by all industrial countries, in- 
cluding the Soviet Union, which, in addition, 
has developed a system of other rewards to 
inventors, appropriate to its particular 
economic system. The committee recom- 
mends in principle adherence to the present 
patent system which it considers also neces- 
sary if this country wishes to remain a mem- 
ber of the International Union for the Pro- 
tection of Industrial Property. The report 
then deals with the obligations of a British 
patentee in regard to working his invention 
and to grant licences under the present Act, 
and with the allegations frequently made 
that restrictive use of patent rights is made 
in spite of the provisions of the Act, and 
then discusses some remedies suggested to 
the committee. 


No Universal Licences 


The universal adoption of Licences of 
Right is not recommended, as this would 
reduce a patent to a right to receive royal- 
ties. The incentive for the investment of 
capital would be weakened if there were no 
period of exclusive right of use, and the pay- 
ment of such royalties might be preferred to 
the toil and risk of research and develop- 
ment. Those who did undertake that risk 
would then prefer to work their inventions 
in secret. The weeding out of patents of 
doubtful validity through legal action would 
be replaced by the less risky and expensive 
process of obtaining a licence, and this again 
would not be in the public interest. 

The alternative proposal of postponement 
of compulsory licences until after the first 
half of the term of a patent, and then only 
if the patentee has not worked the invention 
to the satisfaction of the Comptroller. is re- 
jected because it would throw an intolerable 
burden on the Patent Office if carried out 
properly, or would degenerate otherwise to 
a mere formality. Similar objections apply 
to the suggestion to reduce the normal term 
of a patent to, say, ten years, after which 
the patent would either lapse, continue with 
the endorsement of licences of right, or with- 
out such endorsement on satisfactory proof 
of ** working.’’ 

The suggestion that the provisions of Sec- 
tion 38A(3), i.e., instructing the Comp- 
troller to grant a licence to any applicant 
unless he sees good reason to the contrary 
(which at present refers to food and medi- 
cine only), should be extended to all patented 
inventions, is also turned down on _ the 
ground that this section does not give any 
indication to the Comptroller as to the 
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reasons which should decide whether or not 


a licence should be granted. 
Proposals for Amendment 


Section 27 of the Act should be extended, 
the committee proposes, to provide for the 
grant of licences even if no actual abuse of 
monopoly rights has taken place, but where 
a more extended use of a patent could be 
made, such as where a patentee is exploit- 
ing a patent to the full extent of his ability 
but where there are still other uses of the 
iivention, or potential demands for the 
patented article, unfulfilled, or where the 
patentee fully supphes the home market, but 
fails to supply the export market. Another 
case for a compulsory licence would be an 
invention of a subsequent inventor which 
could not be worked without the use of an 
earlier patent 

The committee suggests in Appendix i 
the redrafting of sub-sections 1 to 6A of Sec- 
tion 27 of the Act to put these proposals into 
effect and to give the Comptroller a_ freer 
hand to use his discretion which should be 
merely oulded. not fettered. by the follow- 
ing considerations: (1) fullest possible work- 
ing for home and export market: (2) reason- 
able remuneration of patentee and fairness 
to existing licences: (3) lowest possible 
price for food, medicine, and surgical devices: 
(4) the ability of an applicant for a licence to 
work to the public advantage; (5) measures 
taken by patentee or any licensee to make 
full use of the invention: and (6) the risk 
incurred by applicant for a licence in_pro- 
viding capital if licence is granted. 

An application should be decided on the 
state of conditions at the time of makin: 
such an application, in order to prevent the 
patentee from evading a licence by any 
working after that date. Section 38A(3), 
rende red supe rfluous by the above amend- 
ments, should be repealed. 


Registration of Agreements 


The fullest possible publicity 
agreements 1s thought by the 
be in the public interest. 
tration of assignments (Section 71 of the 
Act) is on the whole considered satisfac- 
tory, that of licences is not. However, the 
committee does not recommend the intro- 
duction of fines. etc.. becaus of the 
difficulties standing in the wav of enforcing 
them. It is considered desirable to lav the 
deeds of acreemen} open TO public inspec- 
tion, but in view ot the fact that patent 
clauses sometimes form only a small part of 
extensive business transactions and _ that 
there is no universal obligation vet for the 
disclosure of all commercial documents. the 
committce is of opinion that documents con- 
taining references t< patent agreements 
should not be singled out for such treatment. 

At present the official examination in this 
country 1s, apart from investigation of 
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novelty, limited to whether an invention con- 
stitutes a ‘‘ manner of new manufacture "’ 
under the Statute of Monopolies, 1624. In 
the patent systems of other countries such 
as the United States or most of the Central 
and North European countries, the Patent 
Offices have the power to consider also the 
inventive level, i.e., the ‘* subject-matter ”’ 
of a patent application, which is believed to 
increase the value of these patents as com- 
pared with that of British patents. The 
committee recommends, with two dissen- 
tients, the introduction of this system into 
the official examination (Section 7). into the 
grounds for opposition (Section 11) and of 
** belated opposition (Section 26): with 
the proviso that rejection on the ground of 
lack of subject-matter should take place 
only afte: the case has been heard by two 
hearing officers sitting together and arriving 
at a unanimous decision. The Comptroller 
should also have power to refuse a patent 
in lieu of inserting a reference to a prior 
specification if the applicant fails to amend 
his specification. 

Lack of novelty because of prior user is 
not recommended as a new ground for re- 
fusal in the course of the official examina- 
tion under Section 7, but should be intro- 
duced as a ground of opposition (Section 11) 


or ** belated opposition "* (Section 26). The 
committee is, however, against the adop- 


tion of ** lack of utility ’’ as a ground for 
refusal, beyond the existing provisions of 
Section 2, sub-section 5 of the Act preserib- 
ing the furnishing of samples for chemical 
inventions. 


Appeals from the Comptroller 


The committee recommends that all 
appeals should be vested into the Appeal 
Tribunal, ineluding those at present going 
to the court, arising out of Sections 20, 21, 
24. 26. 27, 37 and 38A. In the case of 
‘* belated opposition and of refusal be- 
cause of ‘‘ lack of subject-matter,’ appeal 
to the High Court should be open if leave 
is given by the Judge presiding over the 
Appeal Tribunal. Instead of a petition re- 
quiring an elaborate document and coun. 
sel, notice of appeal to the tribunal could 
then be given by applicant himself, his 
solicitor or patent agent, on a form stamped 
3. On the other hand. a free hand should 
be given te the Appeal Tribunal in assessing 
costs by removing from Section $2A (38) the 
reference to the practice before the Law 
Officer prior to the setting up of the Appeal 
Tribunal. 


Trial of Patent Actions 


The committee endorses the views ex 
pressed by many witnesses that the present 
procedure is too complicated and expensive, 
It recommends the appointment of two 
special Judges, possessing technical or scien 
tific qualifications and experienced in patent 
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litigation, to hear all patent actions, one of 
them being included in the Court of Appeal 
when appeal is lodged against a decision of 
the other. Either of these Judges should 
be available to act as the Patents Appeal 
Tribunal Judge. Scientific advisers should 
be available for the assistance of the Judge 
in all patent actions. Restrictions on the 
evidence of an expert witness should be 
removed so as to enable him to express an 
opinion as to the meaning of the patent 
specification as a whole and not only of par- 
ticular words or phrases. 

Costly and perhaps unnecessary experi- 
ments should be restricted by requiring the 
party desiring to rely on experiments to 
furnish the other side with a statement of 
the facts to be established, and by placing 
the costs of the experiments on the party 
requiring them. The practice of interchang- 
ing signed statements which was thought to 
bring about simplification of procedure is 
considered to have had the contrary result 
and is therefore recommended to be dis- 
continued. 

The committee takes up the recommen- 
dation made already to the Sargant Com- 
mittee in 1931 to introduce—by agreement 
inter partes—the trial of actions involving 
the issues of infringement and of validity 
before the Comptroller, whose decision 
should be final but limited to the award of 
costs not exceeding £1000. The Comptroller 
should not have power to grant relief by 
injunction or to deal with interlocutory 
applications. His decision should not debar 
either party from taking such proceedings in 
the High Court as may be open under the 
existing law by way of action for infringe- 
ment or petition for revocation. It is, how- 
ever, believed that comparatively few cases 
would be brought before the Court where 
the less expensive procedure before the 
Comptroller is available. 


Dissentients’ Proposals 


The two dissentient members state their 
reasons against the introduction of the 
ground of ‘‘ lack of subject-matter ’’ into 
the official examination and to a _ lesser 
degree into the grounds for opposition and 
‘belated opposition,’’ and wish to establish 
the right of appeal to the Court on a cer- 
tificate, from the Judge presiding over the 
Appeal Tribunal, that issues of subject 
matter are involved. 








At the annual general meeting of the 
I.B.1., held in London on April 17, Sir 
CLIVE BAILLIEU (who is at the moment in the 
United States on a short business trip) was 
elected president of the Federation tor u 
second year. 
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German Technical Reports 


Details from Latest List 


PPENDED are details from the latest 

list of industrial reports by the Com- 
bined Intelligence Objectives Sub-commit- 
tee (CIOS) and the British Intelligence 
Objectives Sub-committee (BIOS). 

CIOS XVI—4, 5, 8. Belgian plastics In- 
dustry (2s. 6d.). 

CIOS XVIII—d. Synthetic Lubricating 
Oil Production in France (\s.) 

CIOS XXV—2. Luftfahrtforschungsan- 
stalt Hermann Goering, Volkenrode, Bruns- 
wick : Chemical work at motor and weapon 
research institutes (ls. 6d.). 

CIOS XXVI—64. I.G, Farben, Oppau: 
Manufacture of hydroecyanie acid (6d.). 

CIOS. XXVII—60. The Wesselring Syn- 
thetic Fuel Plant (13s. 6d.). 

CIOS XXVII—94. Vereinigte Deutsche 
Metallwerke A.G.:; Description of plant 
manufacturing semi-finished forms of alloy 
and non-ferrous metals (2s.). 

CIOS XXVIII—27. Leuna Works, near 
Merseturg: Methanol, methylamine, syn- 
thetic detergents, ethylene, hydrogenation 
of coal, butane to butene, alkylation pro- 
cess (ls.). 

CIOS XXVITI—28. 1.4+. Farben, Wolfen 
Works: Nitrochlorobenzene, paranitrani- 
line, hydroquinone, chlorobenzene (\ls.). 

CIOS XXX—93. Fried. Krupp A.G. 
Blankenburg : Foundry technique, melting 
practice and metallurgical control of plant 
(1s. 6d.). 

CIOS XXXIII—5. The methanisation of 
coal gas. Information obtained from Dr. 
Martin, of Ruhrchemie A.G., and Dr. 
Traenckner, or Ruhrgas A.G. (\s.). 

CIOS XXXIII—24. Report on investiga- 
tions by fuels and lubricants team ut the 
Brabag Works, at Troglitz, Zeitz: Hydro- 
gen production. Hydrogenation (2s. 6d.). 

BIOS 247. German chemical plant with 
particular reference to centrifuges (2s.). 

BIOS 271. German dyestuffs and inter- 
mediates: Sodium hydrosulphite, sodium 
sulphoxylate (2s.), 

BIOS 279. German technique in the pro- 
duction of light alloys (3s ). 

BIQS 22 German casein plustics in- 
dustry (7s.). 

BIOS 290. The viscose continuous and 
rayon staple fibre plants of the British, 
American and French occupation zones of 
(rermany (30s.). 

BIOS 306. The manufacture of caffeine 
and theophylline in U.S. and French Zones 
(Is. 6d.). 

BIOS 311. Production of aluminium sul- 
phate, Giulini (6d.). 

BIOS 316. German light alloy foundry 
itdustry (2s.). 
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A CHEMIST’S BOOKSHELF 


ANNUAL REPORTS ON THE PROGRESS OF AP- 
PLIED CHEMISTRY, 1944. Vol. XXIX. 
London: Society of Chemica] Industry. 
Pp. 570. 20s.; to members, lls. Cd. 

To readers of THE CHEMICAL AGE, a re- 
view of the ‘‘ Annual Reports ’”’ is almost a 
matter of form. The standard of the col- 
lected information is so remarkably consis- 
tent, and the general indispensability cf the 
volume so universally acknowledged, that it 
becomes a matter of recording rather than 
criticising. 

The overwhelming preponderance of refer- 
ences to American literature and patents is 
rather less noticeable, and a welcome 
feature is the increasing number of refer- 
ences to continental European journals. 

Several new authors make their appear- 
ance in this volume, most notable being 
the substitution, in the section on Acids, 
Alkalis, and Salts, of the South Metropolli- 
tan gas team (P. Parrish and F. C., Snelling) 
by a group from [.C.I. (I. L. Clifford, J. 
Manning, 5S. W. Rowell, C. W. James) 
These last were assigned a difficult task in 
following on after two such distinguished 
experts, but they have carried out the job 
with full efficiency. The same can be said 
of Dr. Hill and Dr. Howlett, of the Lritish 
Cotton Industry Research Association, who 
have succeeded Messrs. Battye and Marsh 
(Tootal Broadhurst Lee Co., Ltd.) in the 
sub-section on Cellulose Textile Chemistry. 

The year under review being still a war 
year, a certain amount of information has 
had to remain under the seal of secrecy. but 
there are already stirrings, and some inter- 
esting references to post-war plans are in- 





cluded. A considerable increase in the sec 
tion dealing with Resins, Paints, etc., indi- 
cates the great attention that has been 


given iately to the chemistry of polymerisa 
tion. For similar reasons, the chapter, or 
rather chapters, on Plastics continue tw 
occupy the largest space in the report. 

It would be invidious to single out any 
section for special praise; the workmanlike 
arrangement and the clarity of the volume 
as a whole continues to make it an indis- 
pensable tool for every chemist. 


THORPE’S DICTIONARY OF APPLIED CHEMIS- 
TRY, 4th Ed., Vol. VII (Icdazide- 
Metellagic Acid). Edited by Dr. M. A. 
Whiteley et al. London: Longmans. 
Pp. 629. 80s. 

This is the first volume of ‘‘ Thorpe ”’ to 
be issued under the guidance of the Editorial 
Board founded in 1941. Dr. Martha White- 
ley continues as editor, with Dr. A. J. E. 
Welch as assistant editor. The editorial 
board consists of Sir lan Heilbron (chair- 
man), Dr. H. J. Emeléus, Dr. H. W. Mel- 
ville, and Dr. A. R. Todd. The pious hope 
expressed in the foreword of Vol VI, that 


APRIL 27, 1946 


the remaining volumes might be published 
yearly, has been falsified; it is unlikely that 
this is the fault of the editors, and the same 
may be said of the rather astonishing con- 
trasts in the printing-paper employed. 

To review such a work really adequately 
would demand a super-encyclopedic know- 
ledge not only of chemistry but of industrial 
chemical technology. Let it be briefly 
stated, then, that this volume is in all prac- 
tical respects the equal of its predecessors : 
that is to say it is an indispensable adjunct 
to every industrial chemical laboratory. The 
slightly increased stress laid on the physical 
side of chemistry makes it invaluable to 
chemical engineers also. 

Metals lead the way among the major 
articles in the present volume, with the late 
Dr. W. H. Hatfield on Iron and Sieel, Dr. 
J. A. Smythe on Lead, Professor C. O. 
Bannister on Magnestum and Manganese, 
and Professor J. H. Andrew on Metallo- 
graphy. The important section on Ketones 
is by Professor J. T. Hewitt, and the late 
Professor T. J. Nolan has contributed an 
interesting and unexpectedly long discussion 
on Lichen Substances. The assistant editor 
deals with the Liquefaction of Gases and 
with Lithium, while the important subject 
of Iodine is in the excellent hands of Dr. 
F. C. Kelly, director of the Iodine Educa- 
tional Bureau. This sort of catalogue might 
be extended indefinitely. The success of 
the editors in obtaining the collaboration of 
leading authorities is indicated (e.g.) by 24 
articles on minerals from the pen of Dr. 
L. J. Spencer; 18 by Mr. A. G. Pollard on 
fruits and vegetables, familiar and exotic; 
and 14 pages about leather chemistry by Dr. 
Dorothy Jordan-Lloyd. Dr. J. N. Gold- 
smith has continued his valuable index. 

A first glance has revealed but few errors: 
we have noted ‘* Asturia’”’ for Asturias on 
p. 81 (d); ‘“‘in”’ for “‘is”’ on p. 372 (b), 
1. 37; while something has gone wrong with 
the uwmlaut over Léss on p, 377. 


JUALITATIVE INORGANIC MICROANALYSIS. By 
R. Belcher and C. L. Wilson. London: 
Longmans, Green. Pp. 68. 2s, 6d 

This modest volume, described as “‘a 
short elementary course,’’ is the work of 
two experienced authors, and _ performs 
quite admirably the task on which it sets 
out. It confines itself to the essentially 
practical, and successfully achieves, in our 
opinion, the elimination of the belief that 
micro inethods of analysis are beyond the 
manipulative power of students with little 
knowledge of practical chemistry. The 
section on apparatus is copiously and clearly 
illustrated, as it should be; the section on 
manipulative technique shows there is 
nothing unduly fearsome in that branch of 
the subject; and the tests are set out plainly 
and straightforwardly. An excellently clear 
little manual. 


ET OS OT Aes ee 


eg 


' 





d 
at 


or 


ct 


or ee, ow 





APRIL 27, 1946 


Parliamentary Topics 
Science in the 1951 Exhibition 


| fs the House of Commons last week, Mr. 
Janner asked the President of the Board 
of Trade whether, in setting up the com- 
mittee to organise the Great Exhibition of 
1951, he would ensure that science would be 
adequately represented. Mr. Marquand, 
replying, said that no decisiun had yet been 
taken upon the form of the administration of 
this exhibition, but whatever form it took 
he could assure the questioner that science 
would be represented. 


Alkali 


Colonel Clarke asked the President of the 
Board of Trade what effect the reduction in 
the supply of fuel to the alkali factories of 
I.C.I., in the N.W. region, had had on the 
export trade in alkalis and on the price to 
the home consumer. 

Mr. Belcher: Production of alkalis was 
curtailed towards the end of January owing 
to insufficiency of coal supplies, and exports 
during February and March fell below pro- 
gramme by about 34,000 tons. I am in. 
formed that, as from April 1, I.C.I. have 
withdrawn certain price concessions to home 
consumers who purchase on contract terms, 
the effect being to increase the cost to such 
consumers by about 5 per cent. 

Colonel Clarke subsequently asked the 
Minister of Fuel and Power why the allo- 
cation of fuel to the I1.C.I. alkali factories 
in the N.W. region was reduced from 
January last; and for how long these rates 
would operate. 

Mr. Shinwell said that- existing coal 
supply arrangements were designed to spread 
available supplies equitably to all industrial 
consumers, and the I.C.I. factories had been 
getting their fair share on this basis. He 
was aware that I.C.I. had experienced some 
difficulty as regards exports because of the 
shortage of coal, but if there was a shortage 
they must obviously allocate it on the basis 
of suitable priority. 


British Dyes 


Mr. Titterington asked the President of 
the Board of ‘Trade what approximate per- 
centage of dyes used in this country came 
from Germany before the war; what per- 
centage was now produced in this country; 
whether he was satisfied as to the depend- 
ability and quality of these dyes, and 
whether instructions would be issued to his 
department to publicise the present satisfac- 
tory position, 

Mr. Belcher said it was estimated that 
approximately 13 per cent. by weight of the 
ayestuffs used in the United Kingdom be 
fore the war were imported, the proportion 
from Germaiuy being about 9 per cent.; and 
that at present over 95 per cent, of U.K. 
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usage of dyestuffs is from home production, 
Users of U.K. dyestuffs had expressed 
appreciation of the range and quality of the 
british dyes produced during the war, but 
he did not think it necessary for the Board 
of Trade to take special measures te pub- 
licise their satisfactory quality. 


Scientific Instruments 


In reply to a question from Mr. Black- 
burn, the Minister of Supply stated that in 
view of the shortage of scientific instruments 
Government departments had recently been 
asked to make a special review of their 
holdings of such equipment, The duties 
connected with the disposal of scientific in- 
struments fell to his own Ministry, 


Agricultural Potash 


Mr. De la Bére asked the President of the 
Board of Trade the comparative figures of 
imports and stocks of potash for agricultural 
purposes this year as compared with 1944-45. 

Mr. Belcher: The comparative figures, in 
terms of K,O, are as follows :— 

1944/5 


Tons 


Opening stocks at July 1, 1944 ... 14,847 


Imports to March 31, 1945 ae ane ..- 87,407 
Opening stocks plus imports to March 31, 1945 102,254 
1945/6 

ons 

Opening stocks at July 1, 1945 ... 3,270 


Imports to March 31, 1946 “ss one ..- 89,786 
Opening stocks plus imports to March 31, 1946 93,056 

No stocks were held at the end of March 
in either year, all imports at this time of 
the season going direct to compounders or 
distributors. 


Lead Prices 


Sir G. Fox asked the Minister of Supply 
the present world price of lead; the latest 
price paid for supplies by the Government; 
the quantity purchased and the date the 
purchase was made. 

Mr. Leonard: replied that there was no 
recognised world price for lead at the pre- 
sent time. Prices for current supplies were 
now under negotiation with the producers; 
those paid by the Government for supplics 
during the latter part of February and 
March, covering 24,000 tons, were based on 
a price of 7 cents per lb. (approximately £39 
per ton) f.o.b. port of shipment to this 
country. 








Mr. ARTHUR HACKING has been appointed 
chairman of the British Match Corporation, 
Ltd., in succession to the late Sir Clarence 
E. Bartholomew. THE Hon, HucH K. M. 
KINDERSLEY has been elected a director and 
appointed deputy chairman. Mr. H. O. 
AGRELL and Mr. JosepH H. G. REED have 
been appointed joint managing directors. 
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Two employees were injured by an explo- 
sion on April 17 in the experimental and 
research laboratory of Messrs. Smith and 
Shaw, research chemists, Cavendish Place, 
London, W. 

An Ayrshire branch of the A.Sc.W. has 
been formed, drawn largely from I.C.I. 
stafis in the area. The hon. president is 
Mr. Stuart Patterson, of Ardrossan, and the 
chairman Mr. A. L. Wilson. 


Steel production in Great Britain during 
March was at an annual rate of 14,295,000 
tons—the highest ever achieved in peace 
time and very near the peak production of 
the war vears. 

Having received the assent of the Iron and 
Steel Federation to the publication of their 
report, Mr. Wilmot, Minister of Supply, has 
announced his intention of arranging for its 
issue as a White Paper as soon as possible. 


The latest issue of © Iodine Facts "’ by the 
Iodine Educational Bureau, Stone House, 
Bishopsgate, London, E.C.2, is devoted en- 
tirely to a comprehensive survey of the 
world-wide problem of goitre. 

The corrugated iron sheet industry has 
returned to Widnes, where the Birmingham 
Corrugated Iron Co., Litd., established in 
1912, has come into action again, after 
having been diverted to other manufacturing 
processes during the war. 


Thieves are thought to have been respon- 
sible for a fire which damaged the paint 
store of Silexine., Ltd.. Richford Street. 
London, W.6, early on Wednesday morning. 
Police summoned by the firemen found that 
carpets had been removed from the offices. 


The total amount of tin used by the 
United Kingdom in 1945 was 24,913 tons, 
while apparent American consumption in 
that year is estimated at 58,000 tons, accord- 
ing to the International Tin Research and 
Development Council. 


A further memorandum on electrodeposi- 
tion, now released by the Ministry of Supply, 
is ‘‘ Machining Before and After Repair by 
Electrodeposition,’’ copies of which may be 
obtained from The Secretary, Electrodeposi- 
tion Technical Advisory Committee, c/o 
S.T.A.M., 623 Berkeley Court (S.W. Wing), 
Glentworth Street. London, N.W.1. 

The current issue of Endeavour (April, 
1946) contains interesting articles on the 
development of paludrine, by Dr. F. L. Rose, 
and on mineral] deficiencies in plants by 
Professor T. Wallace, as well as the cus- 
tomary rich allowance of material on other 
aspects of British science—notably a history, 
by Professor J. Kendall, of the Royal 
Society of Edinburgh from 1783 to 1946. 


From Week to Week 


When fire broke out at the premises of 
G. C. Hurrell & Co., Ltd., chemical plant 
manutacturers, Woolwich Road, Woolwich, 
last weck, flames damaged the roof and part 
oi the contents of a large single-storey 
building. 

Glasgow students, taking chemistry courses 
at the Royal Technical College, Glasgow, 
are to meet the Ministry of Labour to dis- 
cuss their release from industry to resume 
their studies. When manpower was acute 
they were directed to work in various essen- 
tial industries. 

Explanatory notes just published in book- 
lef form by the Board of Inland Revenue 
relate to income tax allowances for indus- 
trial buiidings; income tax allowances for 
machinery or plant; and patents and income 
tax. The booklets are No. 410, No, 430 and 
No. 490 respectively. 


Glasgow Dean of Guild Court have granted 
permission to Fibreglass, Ltd., to demolish 
their factory at Possilpark, Glasgow, and 
build a three-storey steel-and-brick factory 
on the site. The alteration will involve no 
stoppage of work in the factory, and, when 
it is completed, the firm will extend con- 
siderably. 

The Trading with the Enemy (Specified 
Persons) (No. 15) Order, 1946 (S.R. & O. 
1946, No. 529), contains 35 additions to the 
list of firms, ete., with whom relations of 
any kind are unlawful. The list includes 
Industrias Quimicas Reunidas §.A._ (In- 
quiresa). and Cloratita §.A., both of 
Barcelona; and Berndorfer Meialiwerk A.G., 
Lucerne. 

Nearly 1450 million gallons of light hydro- 
carbon oils were retained for home con- 
sumption in the eleven months ending 
February 28 last (including 10,000 gallons of 
heavy oils for mixing); also 109.7 million 
gallons of heavy oils for road-vehicle fuel 
(duty paid as for light oils); and 708.6 
million gallons of heavy oils (duty paid at 
ld. per gal.). These figures were supplied 
last week by the Chancellor of the Ex- 


chequer in answer to a written question from 
Mr. Erroll. 


In the grand total of supplies sent to the 
U.S.S.R. between October 1. 1941, and 
March 31, 1946, the following items were 
included among raw materials, according to 
a statement made in Parliament by the 
Prime Minister: aluminium from Canada, 
30,000 tons (£3,038,000), from the U.K., 
2000 tons (£720,000); copper from Canada, 
27.000 tons (£1,.431.000), from the U.K.., 
13,000 tons (£773,000); tin from the U.K. 
and Malaya, 28,050 tons (£7.774,000); 
graphite from Ceylon, 3300 tons (£160,000). 
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Consumption of virgin copper in the U.K. 
in March amounted to 24,920 tons (21,790 
in February), according to the British Non- 
Ferrous Metals Federation, making 74,470 
tons for the first quarter of 1946. Higher 
copper sulphate output absorbed 1280 tons 
of copper, against 990 in February. 

The drift south to England of wartime in- 
dustries and the necessity for scientific and 
research personnel to follow from Scotland, 
was depiored by Mr. Roy Innes, general 
secretary of the A.Sc.W., when he spoke in 
Edinburgh jiast week. He said the calcium 
carbide and calcium cyanamide industries in 
Scotland could be developed and lead to the 
development of other industries such as 
synthetic rubber and plastics. 


Foreign News 


Under a Polish-Rumanian trade agreement, 
the first shipment of oil and manganese has 
arrived in Poland in exchange against coal. 


Belgium’s cast-iron production amounted 
to 274,250 tons in 1945, while her steel pro- 
duction totalled nearly 300,000 tons. 


Bauxite, pharmaceutical goods, oil and its 
derivatives, as well as precision instruments, 
will be exported from Hungary to Poland 
in exchange for coal, coke and salt. 


The export of phosphate fertiliser froim 
Belgium has been prohibited until further 
notice in order to conserve supplies for the 
country’s agriculture. 


Canada’s magnesium output declined from 
10.6 million lb. in 1944, to 7.4 million lb. in 
1945. New uses are being found, especially 
in aluminium alloys and in structural metals. 


Italy is to supply chemical products, 
machine tools, and sulphur to Yugoslavia in 
exchange for material for reconstruction pur- 
poses under a barter agreement signed re- 
cently. 

Danish pharmaceutical and metallurgical 
products, etc., to the value of 75 million 
kroner, will be exchanged for Finnish tim- 
ber products, faience and porcelain under a 
trade agreement recently signed between the 
two countries. 

The following Czechoslovak chemical and 
pharmaceutical enterprises have recently 
been nationalised: ‘* Synthesia ’’ Chemical 
Works, Semtin; the Association for Chem)- 
cal and Metallurgical Production, Prague; 
and the Ostrava Chemical Works in 
Moravska Ostrava. 


The nylon plant of the Montecatini group 
at Verbania, started before Italy’s entry into 
the war on a pilot basis, is to be expanded 
to commercial production. Relations with 
the Du Pont group, which had granted a 
licence for the pilot plant, have been re- 
sumed, and it is expected that the American 
company will provide such technical and 
other assistance as may become necessary. 
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Forthcoming Events 


April 30. Institute of Fuel. Rooms of 
the Geological Society, Burlington House, 
Piccadilly, London, W.1, 10 a.m. and 2.30 
p-m. Conference on Industrial ‘‘ Waste 
Heat '’ Recovery (see THE CHEMICAL AGE, 
April 13, p. 390). 


May 1. Institute of Fuel (Midland Sec- 
tion). James Watt Memorial Institute, 
Birmingham, 2.30 p.m. Mr. O. Lyle: 
‘* Inefficiency.”’ 


May 1. Society of Public Analysts. The 
Chemical Society’s Rooms, Burlington House, 
Piccadilly, London, W.1, 6 p.m. Dr. E. C. 
Barton-Wright: ‘* The Microbiological Assay 
of Amino Acids: I. The Assay of Trypto- 
phan, Leucine, Isoleucine, Valine, Cystine, 
Methionine, Lysine, Phenylalanine, Histi- 
dine, Arginine, and Threonine.’’ Dr. E. C. 
Barton-Wright and Dr. T. Moran: ‘ The 
Microbiological Assay of Amino Acids: 
II. The Distribution of Amino Acids in the 
Wheat Grain.”’ 


May 1 and 2. Iron and Steel Institute. 
4 Grosvenor Gardens, London, S.W.1. 
Annual general meeting. May 1: 9.45 a.m., 
official business and discussion on ‘“* Fuel 
Economy in Iron and Steel Works’’: 2.30 
p.m., continuation of discussion and further 
discussion on ‘‘Supersonic Testing’’: 8.30 
p.m., first Hatfield Memorial Lecture, Dr. 
G. B. Waterhouse (at Institution of Civil 
Engineers, Great George Street, S.W.1). 
May 2: 9 a.m., dicussion on ** The Over- 
heating of Steel.”’ 


May 2. Royal Statistical Society (Indus- 
trial Applications Section, Sheffield Group). 
Sheffield University, 6.30 p.m. Mr. F. C. 
Lawrence: ‘‘ Costs, Overhead Expenses and 
Effort Assessment in Practice.’’ 


May 6. Society of Chemical Industry 
(London Section). Rooms of The Chemical 
Society, Burlington House, Piccadilly, 
S.W.1, 6.15 p.m. Annual general meeting. 








Company News 


Bryant & May, Litd., report net profit for 
the year ended March 31, totalling £404,807 
(£399,706). Final ordinary dividend 10} 
per cent, (same), making 18} per cent. 
(same). 


Sternol, Ltd., report dividend of 12 per 
cent. on the preferred cumulative ordinary 
shares covering the remaining half-year’s 
arrears of 1940, and the whole of 1941 
arrears. 


Borax Consolidated, Ltd., is paying an in- 
terim dividend of 3 per cent., less tax, on 
the preferred ordinary stock, on June 1, in 
respect of the financial year ending Sep- 
tember 30, 1946. 
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Britisn Lead Mills, Litd., 
the year to October 31, 
(£28,663). Dividend, 
cent.). 


report profit for 
totalling £32,200 
50 per cent. (10 per 








Commercial Intelligence 


The following are taken from printed reports, but we 
cannot be responsible for errors that may occur. 
Mortgages and Charges 
(Note.—The Companies Consolidation Act of 1908 


Annual Summary, is also given—marked with an *— 
followed by the date of the Summary, but such total may 
bave been reduced.) 


ERNEST HINCHLIFFE LTD., 
Sheffield, iron and steel merchants. (M.. 
27/4/46.) March 29, debenture to Mosley 
Street Nominees, Ltd., securing all moneys 
due or to become due ‘to Williams Deacon's 
Bank, Ltd., from the company; general 
charge. *Nil. December 31, 1945. 








New Companies Registered 


Kolmyne Products, Ltd. (408,389) .— 
Private company. Capital, £100 in £1 
shares. Manufacturers of and dealers in 
chemicals and chemical products, etc. 
Directors: J. H. Harrison; F. Harrison. 
Solicitors: Parker Rhodes & Co., Rotherham. 

British Coria Co., Lid. (408,300) .— 
Private company. Capital, £100 in £1 
shares. Manufacturers of and dealers in 
plastic, synthetic and chemical materials 
and substances, etc. Directors: C. A. 
Goatcher; P. L. Freret. Registered office: 
45 Isledon Road, London, N.7. 








Chemical and Allied Stocks 
and Shares 


ESPITE the speculative activity in 

Orange Free State gold mining shares, 
business in other sections of stock markets 
remained on a substantial scale, with British 
Funds again higher on balance and further 
widespread gains in industrial shares. The 
main stimulus in regard to industrials was 
again hopes of future benefits from the aboli 
tion of E.P.T. Moreover, financial results 
coming to hand have created an excellent 
impression, bearing in mind that foliowing 
the higher profits reported by 1.C.I., J. & P. 
Coats have announced an increased dividend 
which exceeded expectations. Markets re- 
mained in an optimistic frame of mind and 
are not disposed to pay much attention to 
politics and international affairs. Neverthe- 
less the Government’s nationalisation de- 
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cision in regard to the iron and steel in- 
dustry came as a shock, resulting in all- 
round declines in this section, ranging from 
6d. to 2s. The announcement caused great 
uncertainty because the industry is left in 
the dark as to which sections of its wide- 
spread activities are to be nationalised. 

Imperial Chemical have been prominent 
on further consideration of the past year’s 
figures, and advanced to 42s, 6d., while 
Turner & Newall rose further to 88s, 9d., 
Lever & Unilever to 53s. 9d., Borax Con- 
solidated deferred to 46s., and United 
Molasses to 54s, 6d. British Aluminium, at 
J7s. 73d., rallied further on hopes that the 
lower metal price will stimulate demand for 
aluminium, and Imperial Smelting have 
been active around 18s, 9d. Paint shares 
were featured by general improvement under 
the lead of Pinchin Johnson 10s. ordinary, 
which advanced strongly to 42s. on the 
higher dividend; International Paint were 
126s. 103d., and British Paints 57s. 6d. B. 
Laporte held their advance and marked 
91s. 6d. Recognition of the scope for ex- 
pansion of the fertiliser industry drew more 
attention to Fisons’ shares, which were 
dealt in up to 58s., while Cooper McDougall 
& Robertson marked 35s. 9d. Greeff- 
Chemicals Holdings 5s. shares also received 
more attention up to Ills. 6d. The Lacrinoid 
Products results tended to draw more atten- 
tion to shares of companies with plastics 
interests. J.acrinoid 2s, shares were firm 
at 7s., De La Rue £114, Erinoid 5s. ordinary 
13s. 14d., and British Industrial Plastics 
2s. shares have been active around 8s. 

Reflecting the uncertainty arising from 
the Government's nationalisation announce- 
ment, Dorman Long were no better than 
23s. 9d., Guest Keen 42s. 6d., Hadfields 
26s., Colvilles 28s. 9d., United Steel 
2ls. 44d,. and Vickers 19s. 104d., while 
Thomas & Baldwins 6s. 8d. shares fell back 
to 10s, Later, the lower prices tended to 
attract a little buying. It is felt that at 
current levels some iron and steels may be 
considerably undervalued; but until it is 
known which sections of the industry are to 
be nationalised it is impossible to form 
definite views in regard to individual shares. 

Boots Drug strengthened further to 60s. 
Beechams deferred were good at 24s, on 
calculations as to E.P.T. abolition benefits, 
but Griffiths Hughes receded to 55s. 74d. 
British Drug Houses remained prominent 
among “ E.P.T. shares,’’ changing hands 
around 63s. Textiles were favoured, partly 
on the higher J. & P. Coats dividend, and 
partly because if E.P.T. had been retained 
it would, in many cases, have borne very 
heavily on future earnings. Bradford Dyers 
moved up to 26s. 6d., Calico Printers to 
24s, 3d., and Bleachers to 13s. 3d., while 
there was a sharp rebound to 54s. 44d. in 
Courtaulds. Oils were firm and featured by 
@ rally in Anglo-Iranian. 
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Prices of British Chemical Products 


FN. vagy weve resumption of activity after 
the interruption of the Easter holiday 
is reported from most sections of the market 
for general chemicals. Contract deliveries 
and replacement orders are on a good scale 
and a substantial export inquiry continues. 
There are no important price changes to 
record and the position of the soda products 
and potash compounds remains steady with 
quotations firm at recent levels. The 
demand for the white and red leads con- 
tinues steady at the dearer rates, while offers 
of citric and tartaric acids are likewise 
quickly taken up, Business in coal-tar 
products has been moderate. In most 
cases producers are committed to forward 
contracts although spot offers of toluol and 
xylol have been in evidence. The naphtha. 
lenes are firm and in short supply. 
MANCHESTER.—The past week has seen the 
Manchester market for both light and heavy 
chemical products pronouncedly under the 
influence of the holiday conditions and this 
has been reflected as much in the movement 
of contract supplies of textile and other 
industrial chemicals as in the volume of 


uew business. It is understood, however, 
that substantial bookings are pending with 
home trade users, and plenty of inquiries 
covering additional export business are ex: 
pected. The undertone of the market is 
firm throughout. Most classes of fertilisers 
are being taken up in good quantities. 

GLASGOW.—Business in the Scottish heavy 
chemical market was to a certain extent cur- 
tailed during the past week by the incidence 
of the Easter holidays. At the same time, 
a firm demand in all classes of chemicals in 
the home market was expected, with prices 
tending to harden. A steady volume of in- 
quiry is also passing in the export market, 
with considerable interest shown in form- 
aldehyde, zinc oxide, and all classes of sol- 
vents, but it is by no means possible to meet 
the existing demands. Shipping space re- 
mains a problem and completion of outstand- 
ing orders is seriously affected by lack of 
space. 

Price Changes 

Rises: Lead, red; lead, white: oxalic acid 


(London and Manchester); zinc oxide; 
pitch (Manchester). 


General Chemicals 


Acetic Acid.— Maximum prices per ton: 80% 
technical, 1 ton, £47 10s.; 80% pure, 
1 ton, £49 10s.; commercial glacial, 
1 ton, £59; delivered buyers’ premises 
in returnable barrels, £4 10s. per ton 
extra if packed and delivered in glass. 


Acetone.—Maximum prices per ton, 50 tons 
and over, £65; 10/50 tons, £65 10s. ; 
5/10 tons, £66; 1/5 tons, £66 10s.; 
single drums, £67 10s.; delivered buyers’ 
premises in returnable drums or other 
containers having a capacity of not less 
than 45 gallons each. For delivery in 
non-returnable containers of 40/50 gal- 
lons, the maximum prices are £3 per ton 
higher. Deliveries of less than 10 gal- 
lons free from price control. 


Alum.—Loose lump, £16 per ton, f.o.r. 
MANCHESTER: £16 to £16 10s. 


Aluminium Sulphate —Ex works, £11 5s. 
per ton d/d. MANCHESTER: £11 6s. to 
£11 10s. 


or Anhydrous.—ls. 9d. to 26. 3d. per 


Ammonium Bicarbonate.—MANCHESTER : 
£35 10s. per ton d/d. 


Ammonium Carbonate.—£37 10s. to £38 per 


ton d/d in 5 cwt. casks. MANCHESTER: 
Powder, £38 10s. d/d. 
Ammonium Chloride.—Grey galvanising, 


£22 10s. per ton, in casks, ex wharf. 


Fine white 98%, £19 10s. per ton. See 
also Salammoniac. 


Ammonium Persulphate.—Mancuester: £5 
per cwt. d/d. 


Antimony Oxide.—£110 to £117 per ton. 


Arsenic.—Per ton, 99/100%, £26 10s. for 
20-ton lots, £381 for 2 to 10-ton lots; 
98/999, £25 for 20-ton lots, £29 10s. 
for 2 to 10-ton lots; 96/999% white, 
£21 15s. for 20-ton lots, £25 15s. for 
2 to 10-ton lots. 


Barium Carbonate.—Precip., 4-ton lote, £19 
per ton d/d; 2-ton lots, £19 5s. per ton. 
bag packing, ex works. 


Barium OChloride.—98/100% prime white 
crystals, 4-ton lots, £19 10s. per ton, bag 
packing, ex works. 


Barium Sulphate (Dry Blanc Fixe).—Precip., 
4-ton lots, £18 15s. per ton d/d; 2-ton 
lots, £19 10s. per ton. 


Bleaching Powder.—Spot, 35/87%, £11 to 
£11 10s. per ton in casks, special terms 
for contract. 


Borax.—Per ton for ton lots, in free 1-cwt. 
bags, carriage paid: Commercial, granu- 
lated, £30; crystals, £31; powdered, 
£31 10s.; extra fine powder, £32 10s. 
B.P., crystals, £39; powdered, £39 10s. ; 
extra fine, £40 10s. Borax glass, per 
ton in free 1-cwt. waterproof paper-lined 
bags, for home trade only, carriage 
paid: lump, £77 ;- powdered, £78. 
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Boric Acid.—Per ton for ton lots in free 
l-cwt. bags, carriage paid: Commercial, 
granulated, £52; crystals, £53; pow- 
dered, £54; extra fine powder, £56. 
b.P., crystals, £61; powder, £62; extra 
fine, £64. 

Calcium Bisulphide.—£6 10s. to £7 10s. per 
ton f.o.r. London. 


Calcium Chloride.—70/72% solid, £5 15s. per 
ton, ex store. 

Charcoal, Lump.—£15 to £16 per ton, ex 
wharf. Granulated, supplies scarce. 


Chiorine, Liquid.—£23 per ton, d/d in 16/17 
ewt. drums (3-drum lots). 


Chrometan.—Crystals, 58d. per Ib. 
Chromic Acid.—ls. 7d. per lb., less 24%, d/d 
U.K. 


Citric Acid.—Controlled prices per lb., d/d 
buyers’ premises. For 5 cwt. or over, 
anhvdrous, Is. 63d., other, ls, 5d.; 1 to 
5 ewt., anhydrous, ls. 9d., other, 1s. 7d. 
Higher prices for smaller quantities. 


Copper Carbonate.—MancHESsTER: £6 10s. to 
£6 12s. 6d. per cwt. d/d. 

Copper Oxide.—Black, powdered, about £100 
per ton. 


Copper Sulphate.—£32 5s. per ton, f.o.b., less 
2%, in 2 ewt. bags. 

Cream of Tartar.—100 per cent., per cwt., 
from £13 17s. 6d. for 10-cwt. lots to 
£14 1s. per cwt. lots, d/d. Less than 
1 cwt., 2s. 54d. to 2s. 74d. per lb. d/d. 

Formaldehyde.—£27 to £28 10s. per ton in 
casks, according to quantity, d/d. 
MANCHESTER: £28. 

Formic Acid.—85%,, £54 per ton for ton lots, 
carriage paid. 

Glycerine.—Chemically pure, double die- 
tilled 1260 s.g., in tins, £4 to £5 per 
ewt., according to quantity; in drume, 
£3 19s. 6d. Refined pale straw indus- 
trial, 5s. per cwt. less than chemically 
pure. 


Hexamine.—Technica! grade for commercial 
purposes, about Is. 4d. per lb.; free- 
ay crystals are quoted at 2s. 1d. 
to 2s. 3d. per lb.; carriage paid fur bulk 
lots. 

Hydrochloric Acid.—Spot, 7s. 6d. to 8s. 9d. 
per carboy d/d, according to purity, 
strength and locality. 

Hydrofiuoric Acid.—59/60%, about le. to 
Is. 2d. per Ib. 

Hydrogen Peroxide.—lld. per Ib. d/d, car. 
boys extra and returnable. 

Iodine.—Resublimed B.P., 10s. 4d. to 14s. 6d 
per Ib., according to quantity. 

Lactic Acid.—Pale tech., £60 per ton; dark 
tech., £53 per tqn ex works; barrels 
returnable. 
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Lead Acetate.—White, 56s. to 58s. per cwt. 
according to quantity. 


Lead Nitrate.——About £49 per ton d/d in 
casks. MANCHESTER: £51. 

Lead, Red.—Basic prices, per ton: Genuine 
dry red lead, £60; orange lead, £72. 
Ground in oil: Red, £73; orange, £85 
Ready-mixed lead paint: Red, £76; 
orange, £88. 

Lead, White.—Dry English, in 8-cwt. casks, 
£72 10s. per ton. Ground in oil, English, 
in O-cwt. casks, £83 10s. per ton. 

Litharge.—1 to 2 tons, £44 10s. per ton. 

Lithium Carbonate.—7s. 9d. per lb. net. 


Magnesite.—Calcined, in bags, ex .works, 
£18 15s. to £22 15s. per ton. 


Magnesium Chloride—Solid (ex wharf), £22 
per ton. 


Magnesium Sulphate.—£12 to £14 per ton. 


Mercuric Chloride.—Per lb., for 2-cwt lots, 
8s. 5d.; for 7 to 28-lb. lots, 8s. 11d. 


Mercurous Chloride.—10s. 1d. to 10s. 7d. 
per lb., according to quantity. 


Mercury Sulphide, Red.—Per ib., from 
10s. 3d. for ton lots and over to 10s. 7d. 
for lots of 7 to under 30 lb. 


Methylated Spirit.—Industrial 66° O.P. 100 
gals., 3s. 14d. per gal.; pyridinised 64° 
O.P. 100 gal., 3s. 24d. per gal. 


Nitric Acid.—£24 to £26 per ton, ex works. 


Oxalic Acid.—£85 5s. per ton for ton lots, 
spot, carriage paid, in 5-cwt, casks; 
smaller parcels would be dearer. MAN- 
CHESTER : £3 7s. 6d. per ewt. 


Paraffin Wax.—Nominal. 


Phosphorus.—Red, 3s. per lb. d/d; yellow, 
ls. 10d. per lb. d/d. 

Potash, Caustic.—Solid, £65 10s. per ton 
for 1-ton lots; flake, £76 per ton for 1-ton 
lots. Liquid, d/d, nominal. 

Potassium Bichromate. — Crystals and 
granular, 7{d. per lb.; ground, 8d. per 
lb., for not less than 6 cwt.; l-cwt. 
lots, 3d. per lb. extra. 

Potassium Oarbonate.—Calcined, 98/100%, 
£57 per ton for 5-ton lots, £57 10s. per 
ton for 1 to 5-ton lots, all ex store; 
hydrated, £51 per ton for 5-ton lots, 
£51 10s. for 1 to 5-ton lots. 

Potassium Chlorate.—Imported powder and 
crystals, nominal 

Potassium Iodide.—8.P., 86. 8d. to 12s. per 
lb.. according to quantity. 


Potassium Nitrate.—Small granular crystals, 
76s. per cwt. ex store, according to 
quantity. 
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Potassium Permanganate.—B.P, 1s. 84d. 
per lb. for l-ewt. lots; for 3 ewt, and up- 
wards, ls. 8d. per lb.;_ technical, 
£7 12s. to £8 6s. 3d. per cwt., according 
to quantity d/d. 


Potassium Prussiate.—Yellow, nominal. 


Salammoniac.—First lump, spot, £48 per 
ton; dog-tooth crystals, £50 per ton; 
medium, £48 10s. per ton; fine white 
crystals, £19 10s. per ton, in casks, ex 
store. 


Salicylic Acid.—MaNcHESTER: ls. 7d. to 
ls. lld. per |b. d/d. 


Soda, Caustic.— Solid 76/77%; spot, 
£16 7s. 6d. per ton d/d. 


Sodium Acetate.—£42 per ton, ex wharf. 
Sodium Bicarbonate.—lKefined, spot, £11 


per ton, in bags. 


Sodium Bichromate.—Crystale, cake and 
powder, 63d. per Ib.; anhydrous, 7}d. 
per tb., net, d/d U.K. in 7-8 cwt. casks. 


Sodium  Bisulphite.— Powder,  60/62%, 


£19 10s. per ton d/d in 2-ton lots for 
home trade. 


Sodium Carbonate Monohydrate.—£25 per 
ton d/d in minimum ton lots in 2 cwt. 
free bags. 


Sodium Chlorate.—£36 to £45 per ton, 
nominal, 


Sodium Hyposulphite.—Pea crystals (4-ton 
lots or more), per cwt. in kegs 24s. 3d., 
in bags 17s. 9d.; (ton lots) 25s. in kegs, 
18s. 6d. in bags; commercial, 5-ton lots, 
£16 per ton carriage paid. Packing free. 

Sodium lIodide.—B.P., for not less than 
28 lb., 9s. 11d. per lb., for not less than 
7 |lb., 13s. 1d. per Ib. 


Sodium Metaphosphate (Calgon).—1lld. per 
lb. d/d. - 


Sodium Metasilicate.—£16 10s. per ton, d/d 
U.K. in ton lots. 


Sodium Nitrite.—£20 15s. per ton. 


Sodium Percarbonate.—124°% available oxy- 
gen, £7 per cwt. 


Sodium Phosphate.—Di-sodium, £22 per 
ton d/d for ton lots. Tri-sodium, 
£25 per ton d/d for ton lots. 


Sodium Prussiate.—9d. to 94d. per lb. ex 
store. 


Sodium Silicate.—£6 to £11 per ton. 


Sodium Sulphate (Glauber Salt).—£4 10s. 
per ton d/d. 


Sodium Sulphate (Salt Oake).—Unground. 
Spot £4 lls. per ton d/d station in bulk. 
MANCHESTER: £4 12s. 6d. to £4 15s. per 
ton d/d station. 
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Sodium Sulphide. — Solid, 60/62%, spot, 
£19 2s. 6d. per ton, d/d, in drums; 
crystals, 30/32%, £12 7s. 6d. per ton, 
d/d, in casks. 

Sodium Sulphite.—Anhydrous, £29 10s. per 
ton; pea crystals, £20 10s. per ton 
d/d station in kegs; commercial, £12 to 
£14 per ton d/d station in bags. 

Sulphur..-Per ton for 4 tons or more, 
ground, £14 to £16 5s., according to 
fineness. 

Sulphuric Acid.—168° Tw., £6 2s. 8d. to 
£7 2s. 8d. per ton; 140° Tw., arsenic- 
free, £4 Ills. per ton; 140° Tw., 
arsenious, £4 3s. 6d. per ton. Quotations 
naked at sellers’ works. 

Tartaric Acid.—Per cwt., for 10 cwt. or 
more, £15 8s.; 5 to 10 cwt., £15 9s. 6d.; 
2 to 5 cwt., £15 lls.; 1 to 2 cwt., 
£15 13s. Less than 1 cwt., 3s. ld. to 
3s. 3d. per lb. d/d, according to quantity. 


Tin Oxide.—Nominal. 


Zinc Oxide.—Maximum prices per ton for 
2-ton lots, d/d; white seal, £45 15s.; 
green seal, £44 15s.; red seal, £43 5s. 


Zinc Sulphate.—Tech., £20-£21 per ton, car- 
riage paid, casks free. 
Rubber Chemicals 
Antimony Sulphide.—Golden, 1s. 5d. to 
2s. 6d. per |b. Crimson, 2s. 2d. to 2s. 6d. 
per lb. 


Arsenic Sulphide.—Ycllow, ls. 9d. per lb. 


Barytes.— Best white bleached, £8 3s. 64d. 
per ton. 


Cadmium Sulphide.—6s. to 6s. 6d. per lb. 


Carbon Bisulphide.—£37 to £41 per ton, 
according to quality, in free returnable 
drums. 


Carbon Black.—6d. to 8d. per lb., according 
to packing. 


Carbon Tetrachloride.—£44 to £49 per ton, 
according to quantity. 


Chromium Oxide.—Green, 2s ped Ib. 


India-rubber Substitutes.—White, 6 3/16d. 
to 103d. per lb.; dark, 6 3/16d. tc 
6 15/16d. per lb. 


Lithopone.—30% , £26 5s. per ton. 
Mineral Black.—£7 10s. to £10 per ton. 
Mineral Rubber, ‘‘ Rupron.’’—£20 per ton. 
Sulphur Chloride.—7d. per Ib. 

Vegetable Lamp Black.—£49 per ton. 


Vermilion.—Pale or deep, 156. 6d. per Ib. 
for 7-lb. lote. 
Plus 6% War Charge. 
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Nitrogen Fertilisers 


Ammonium on ua gy ee material, 
11% nitrogen, 48% phosphoric acid, 
per ton d/d farmer’s nearest station, 
£20 15s. 


Ammonium Sulphate.—Per ton in 6-ton lois, 
d/d farmer’s nearest station, in Feb- 
ruary, £10 Os. 6d., in March-June, £10 2s. 


Calcium Cyanamide.—Nominal; supplies very 
scanty. 


Concentrated Frertilisers—Per ton d/d 
farmer’s nearest station, I.C.I. No. 1 
grade, in March, £14 18s. 6d. 


** Nitro Ohalk.”"—2£9 14s. per ton in 6-ton 
lots, d/d farmer’s nearest station. 


Sodium WNitrate.—Chilean super-refined for 
6-ton lots d/d nearest station, £15 15s. 
per ton; granulated, over 98%, £10 14s. 
per ton. 


Coal Tar Products 


Benzol.—Per gal. ex works: 90's, 2s. 6d.; 
pure, 2s. 8id.; nitration grade, 2s. 104d. 


Carbolic Acid.—Crystals, 113d. per Ib. 
Crude, 60's, 4s. 3d. MANCHESTER: Crys- 
tals, 93d. to 1ldd. per lb., d/d; crude, 
4s. 3d., naked. at works. 


Oreosote.—Home trade, 63d. to 7d. per gal., 
f.o.r. maker’s works. MaNncHESsTER, 63d. 
to 99d. per gal. 


Cresylic Acid.—Pale, 979, 3s. 6d. per gal.; 
99%, 48. 2d.; 99.5/100%, 48. 4d. 
American, duty free, 4s. 2d., naked at 
works. MANCHESTER: Pale, 99/100%, 
4s. 4d. per gal. 


Naphtha.—Solvent, 90/160°, 2s. 10d. per gal. 
for 1000-gal. lots; heavy, 90/190°, 
2s. 4d. per gal. for 1000-gal. lots, d/d. 
Drums extra; higher prices for smaller 
lote. Controlled prices. 


Naphthalene.—Crnde, ton lots, in sellers’ 
bags, £7 4s. to £10 13s. per ton, accord- 
ing to m.p.; hot-pressed, £11 10s. to 
£12 14s. per ton, in bulk ex works; 
purified crystals, £25 15s. to £28 15s. 
per ton. Controlled prices. 


Pitch.— Medium, soft, home trade, 70s. per 
ton f.o.r. suppliers’ works; export trade, 
95s. per ton f.o.b. suppliers’ port. 
MANCHESTER : 75s. 6d. to 7s. 6d. f.o.r. 


Pyridine.—90/140°, 18s. ~~ yw. 90/160°, 
13s. MANCHESTER: 14s. . to 18s. 6d. 
per gal. 


Toluol.—Pure, 3s. 03d. per gal.; 90's, 2s. 43d. 
per gal. MANCHESTER: Pure, 3s. 1d. per 
gal. naked. 
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Xylol.—For 1000-gal. lots, 3s. 3$d. to 3s. 6d. 
per gal., according to grade, d/d. 


Wood Distillation Products 


Calcium Acetate.—Brown, £21 per ton; grey, 
£24. Mancugster: Grey, £24 to £25 
per ton. 


Methyl Acetone.—40/50%, £56 per ton. 


Wood Creosote.—Unrefined, about 26. per 
gal., according to boiling range. 


Wood Naphtha, Miscible.—4s. 6d. to 5s. 6d. 
per gal.; solvent, 5s. 6d. per gal. 


Wood Tar.—2£5 per ton. 


Intermediates and Dyes (Prices Nominal) 
m-Cresol 98/100% .—Nominal. 


o-Cresol] 30/31° C.—Nominal. 
p-Cresol 34/35° C.—Nominal. 
Dichloraniline.—2s. 83d. per |b. 


Dinitrobenzene.—83d. per lb. 


Dinitrotoluene.—48/50° C.., 
66/68° C., 1s. 


p-Nitraniline.—26. 5d. per lb. 


Nitrobenzene.—Spot, 54d. per lb. in 90-gal 
drums, drums extra, l-ton lots d/d 
buyer’s works. 


Nitronaphthalene.—ls. 2d. per lb.; P.G., 
Is. 04d. per Ib. 


o-Toluidine.—1s. per lb,, in 8/10 cwt. drums, 
drums extra. 


p-Toluidine.—2s. 2d. per lb., in casks. 
m-Xylidine Acetate.—4s. 5d. per lb., 100%. 


Latest Oil Prices 


Lonpon.—April 24.—For the period 
ending May 5 (April 27 for refined 
oils), per ton, naked, ex mill, works or 
refinery, and subject to additional charges 
according to package: LINSEED OIL, crude, 
£65. RAPESEED OIL, crude, £91. CoTTON- 
SFED OIL, crude, £52 2s. 6d.: washed, 
£55 5s.; refined edible, £57; refined deodor- 
ised, £58. Coconut OIL, crude, £49; re- 
fined deodorised, £49; refined hardened 
deodorised, £53. PALM KERNEL OIL, crude, 
£48 10s.; refined deodorised, £49; refined 
hardened deodorised, £53. PaLm OIL, 
refined deodorised, £53; refined hardened 
deodorised, £58. GROUNDNUT OIL, crude, 
£56 10s.; refined deodorised, £58; refined 
hardened deodorised, £62. WHaLe OIL, 
crude hardened, 42 deg., £51 10s.; re- 
fined hardened, 46/48 deg., £52 10s. AcrtD 
Ors: Groundnut, £40; soya, £38; coconut 
and palm-kernel, £43 10s. Rosin, 30s. 6d. 
to 45s. per cwt. ex store, according to 
grade. ‘TURPENTINE, American, 87s. per 
ewt. in drums or barrels, as imported (con- 
trolled price). 


94d. per |b; 
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REG® TRADE MARK. BRAND 


SCIENTIFIC GLASSWARE 
means 


increased safety! 


SUNDERLAND. 





Ask for PYREX Brand and see that you get it! 


James A. Jobling & Co. Ltd. 


The experimental and dis- 
pensing work carried out by 
scientists and practitioners 
throughout the country calls 
for the most dependable 
glassware that the craftsman 
of the present day can 
produce. 


PYREX brand Scientific 
Glassware has irrefutable 
claims that place it in the 
front rank of all such glass- 
ware .. . resistance to 
thermal shock, resistance 
to attacks from acids and 
alkalis, strength to resist the 
shocks of everyday usage, 
and adaptability to the 
many intricate experiments 
performed in the course of 
modern chemical research. 


PYREX brand Glassware is 
safe and dependable. it 
meets fully the most exact- 
ing demands of laboratory 
practice, and at the same 
time saves much of the 
heavy cost of Glassware 
replacements. 


PYREX Brand Scientific Glass- 
ware is supplied only through 
Laboratory Furnishers, but 
illustrated catalogue and two 
free copies of our Chemist's 
Notebook will be sent direct 
on application to us. 





T.12.C 
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Inventions in the Chemical Industry 


The following information is prepared from the Official Patents Journal. Printed copies of specifications accepted 
may be obtained from the Patent Office, Southampton Buildings, London, W.C.2., at 1s. each. Numbers given under 
“ Applications for Patents” are for reference in all correspondence up to acceptance of the complete specification. 


Applications for Patents 

Drum closures, etc.—Metal 
Ltd., and E. W. Cross. 7739. 

Polymers.—N.V. de Bataafsche Petroleum 
Maatschappij. (Holland, May 2, °45.) 8021. 

Asphaltic bitumens.—N.V. de Bataafsche 
Petroleum Maatschapp!) (Holland, June 
16, 44.) 8022. 

Arsenic.—National Smelting Co., Ltd., 
and L. J. Derham. 7618. 

Zine condensation.—National Smelting 
Co., Ltd., and $S. Robson. 7619, 7620, 7621. 

Plastic material.—C. Nicolle. (France, 
Feb. 1, °44.) 7667 (France, Aug. 4, °44.) 
7668. 

Plastic 
ROD6. 

Ammonia production.—S. Odelhég. (Swe 
den, March 2, 45.) 8389. 

Quaternary ammonium compounds.- 
Parke, Davis & Co. (United States, Jan 
11, °46.) 86033, 8034, 8035. 

Purification of liquids.—Paterson Engi- 
neering Co., Ltd., and W. Smalley. 7999. 

Dyeing pile fabrics.—R. H. Sennett, and 
Imperial Chemical Industries, Ltd. 7840 

Silicon esters —W. E. Smith, and C. 
Shaw. 8078. 

Penicillin.—Soec. des 
Rh6ne-Poulenc. 
7691. 

Sulphonamides.—Soc, des Usines Chimi- 
ques Rhéne-Poulenc. (France, April 11, 
45). 8236. 

Styrenes.—Standard Telephones & Cables, 
Ltd. (United States, June 4, °45.) 8186. 

Styrene composition.—Standard  Tele- 
phones & Cables, Ltd. (United Staes, May 
21, 45.) 8187. 

Treatment of metal flakes.—A. H. Stevens 
(Metals Disintegrating Co., Inc.) 7822. 

Anthraquinone dyestuffs—W, W. Tatum, 
and Imperial Chemical Industries, Ltd. 
R309. 

Polymerisation of 2-vinyl 
United States Rubber Co. 
June 5, °45.) 8091. 

Polydihydrotetrazines.—A. Abbey. (N.V. 
Algemeene Kunstzijde Unie.) 9207. 

Dihydrotetrazine products.—A. Abbey. 
(N.V. Algemeene Kunstzijde Unie.) 3208. 

High molecular condensation products.— 
A. Abbey. (N.V. Algemeene Kunstzijde 
Unie.) 9209. 

Polyphosphates.—Albright & 
Ltd., and G. Inglis. 8896. 

Resins.—American Cyanamid Co. (United 
States, July 17, °45.) 8551. 

Organic materials.—C. Arnold. 
dard Oil Development Co.). 8548. 


Containers, 


material cements.—H. Norman. 


Usines Chimiques 
(France, April 17, °45.) 


thiazoles.— 
(United States, 


Wilson, 


(Stan- 


Dyestuffs.—W. F. 
and Imperial Chemical 
8469. 

Polymeric substances.—W, K, 
8945. 

Cast Iron.—British Cast Iron Research 
Association, and H. Morrogh. 9093, 

Cellulose derivatives.—British Celanese, 
Ltd. (United States, Mareh 30, °45.) 8937. 

Cellulosic sheets.—British Cellophane, 
Ltd. (United States, March 27, °45.) $213. 

Polymeric materials.—J. 5S. Byers, J. C. 
Swallow, and Imperial Chemical Indus- 
tries, Ltd. 8969. 

Polymeric materials —J. S. Byers, J. C. 
Swallow, J. M. Walter, and _ Imperial 
Chemical Industries, Ltd. 8968. 

Carbon-bisulphide storage.—D. 
8817. 

Abrasive articles.—Carborundum  Co., 
(United States, April 6, °45.) 8680. 

Piperidyl ketones.—Ciba, Ltd. 
zerland, April 10, °45.) 8785. 

Piperidyl ketones.—Ciba, Ltd. 
zerland, Mareh 5, °46.) 
8785.) 8786. 

Aqueous wax 
bain, and 
Ltd. 8740. 

Metal tubes.—Cie, Gen. du Duralumin et 
du Cuivre. (France, Feb. 19, °44.) &836. 

Fluid pressure apparatus.—Cox Patent 
Rotary Pump, Ltd., and A. F, Cox. 9121. 

Insecticides.—N. V. Chemische kabriek 
Rids. (Holland, Sept. 7, °42.) 8448. 

Carbon electrodes.—Det Norske Aktiesel- 
skab for Elektrokemisk Industri. (Norway, 
April 22, °44.) 8803. 

Electric furnaces.—Det Norske 
selskab for Elektrokemisk Industri. 
way, June 16, 44.) 8804. 

Aleohol drying processes.—Distillers Co., 
Lid., and G. H. Twigg. 8707. 

Plastic compositions.—Distillers Co., Ltd., 
C. A. Brighton, and J. J. P. Staudinger. 
8706. 

Polystyrenes.—Distillers Co., Ltd., H. M. 
Hutchinson, J. J. P. Staudinger. 8705. 

Distillation process.—Distillation Pro- 
ducts, Inc.. (United States, April 5, °45.) 
8724. 

Catalysts.—FE.I. Du Pont de Nemours & 
Co. (United States,, March 21, °45.) &738. 

Herbicides.—E.I. Du Pont de Namours 
& Co. (United States, March 22, °45.) &976. 

Hydrolysed interpolymers.—E.1. Du Pont 
de Nemours & Co., and C. A. Sperati. 8472, 

Sewage treatment.—H. G. CC. Fair- 
weather. (Guggenheim Bros.) 8957. 

Organic materials.—J. P, Fraser. 008. 

Pressure vessels.—W. J. Fraser & Co., 
Ltd., and F. Peel. 8579. 


Beech, M. Mendoza, 
Industries, Ltd. 


Birtwistle. 


Bywater. 


(Swit- 


(Swit- 
(Cognate with 


emulsions.—E. G. Cock- 
Imperial Chemical Industries, 


Aktie- 
(Nor- 
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COMPLETE CHEMICAL PLANT 
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Cholesterol.—Glaxo Laboratories, Ltd., 
A. E. Bide, R. J. Nicholls, and P. A. 
Wilkinson. 9147, 9148. 

Pesticides.—B. F. Goodrich Co. (United 
States, April 2, °45.) 8550. 

Pyrometers.—J. Gordon & Co. Lid., 


(United States, July 24, °45.) 8540. 

Caustic alkalis—A. G. M. Hedley, F. M. 
Joscelyne, J. C. H. McEntee, and ‘Imperial 
Chemical Industries, Ltd. 9116. 


Synthetic resins.—E. Hene. 8699. 
Furo-imidazoles.—K. Hofmann. (United 
States, April 4, °45.) 9152, 
Insecticides.—R. M. Hughes. (J. R. 
Geigy A.G.) 8646. 
cg gC —J. Hyman. (United States, 
July 25, °45.) 8475. 
aie Specifications Open to Public 
Inspection 


Casting of metal bars, rods, sheets, and 
the like.—H. E. Foster. Sept. 13, 1944. 
23164 / 45. 

Diazotype layer for neutral black shades. 
Sept. 14, 1944. 24538 /44. 

Stabilised silver halide emulsions.— 
General Aniline & Film Corporation. Sept. 
16, 1944. 24539/44. 

Purification of cellulosic materials.—Her- 
cules Powder Co. Sept. 16. 1944. 18556/45, 

Self-agitating metallurgical salt baths.— 
A. de F. Holden. Sept. 14, 1944. 21513/45. 

Vuleanisation of polymers.—Imperial 
Chemical Industries, Ltd. Sept. 16, 1944. 
23743 /45, 23744 /45. 

Pressure-sensitive adhesives.—Johnson & 
Johnson (Great Britain), Ltd. Sept. 14, 
1944. 22764/45. 

Device for the continuous dialysis of 
liquids in counter-current.—G. W. van B. 
Kooy. Sept. 7, 1942. 1697/45. 

Fatty a, a’-dialkyl ethylenic acids.— 
Laboratoires Francais Chimiotherapie. 
Aug. 4, 1944. 1263/46. 

Producing aminoalkanes.—E. Lilly & Co. 
Sept. 13, 1944. 23418/45. 

Electrodeposition. —P. R. Mallory & Co., 
Inc. Sept. 14, 1944. 19659/45. 

Plasticising compositions.—Mathieson Al- 
kali Works. Oct. 3, 1942. 16730/43. 

Distillation of heat-polymerisable mate- 
rials.—Mathieson Alkali Works. Dec l, 
1942. 18251/43. 

Chemical compounds and processes of pre- 
paring same.—Merck & Co., Inc. Sept. 16, 
1944. 22781-92/45. 

Production of nickel or cobalt in the form 
of flake—Mond Nickel ‘Co., Ltd. May 17, 
1943. 7721/44. 

Ascorbic acid from ketogulonic acid esters. 
N.V. Bataafsche Petroleum Mij. Jan. 7, 
1944. 856/46. 

Manufacture of co-polymers from viny] 
compounds and vinylidene compounds by 
polymerisation in emulsion.—N.V. Bataaf- 
sche Petroleum Mij. Dec. 10, 1942. (Cog. 
nate application 858//46.) 857/46. 
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Manufacture of peroxide compounds by 
oxidation of amalgams.—N.V. Koninklijke 
Nederlandsche Zoutindustrie. April 21, 44. 
1680 / 46. 

Process for forming water-insoluble layers 
from colloids on supports or substrata and 
for making dry preparations for use in said 
process.—N.V. W. A. Scholten’s Chemische 
Fabrieken. April 25, 1941. 691/46. 

Dry starch preparations soluble in cold 
water.—N.V. W. A. Scholten’s Chemische 
Fabrieken. April 25, 1941. 928/46. 

Condensation products and polymerisation 


products thereof.—Pittsburgh Plate Glass 
Co. June 16, 41. 4560/42. 

Filter.—A, E. M. Raulais, Sept, 14, 1944. 
23367 / 45. 


Production of sodium bicarbonate and am- 
monium chloride.—W. Reinders. Jan. 14, 
42. 1321/46, 

Production of isoprene by distillation of 


rubber.—Rubber-Stichting. April 6, 1943. 
(Cognate application 1285/46.) 1285/46. 
Device for pyrolysis.—Rubber-Stichting. 


Dec. 6, 1943. 1286/46. 

Manufacture of isoprene.—Rubber-Stich- 
ting. Jan. 8, 1944. 1287/46. 

Waterproof coatings.—Shawinigan Chemi- 
cals, Ltd. Nov. 4, 1942. 9506/43. 

Controlled oxidation of alicyclic hydro- 
carbons and of their derivatives.—Shell De- 
velopment Co. Jan. 30, 1943. 1376/44. 

Metal-forming lubricant.—Shell Develop- 
ment Co. Sept, 18, 1944. 19551/43. 

Separation process.—Shell Development 
Co. Sept. 16, 1944. 21585/45. 

Preparing mercury salts adapted for use 
as toxic paints or coats.—Soc. Anon. Vitex. 
—March 6, 1944. 682/46. 

Preparing metal salts starting from resinic 
acids, fatty acids, terpenes, and their deriva- 
tives for use in the preparation of paints and 
varnishes.—Soc. Anon. Vitex. March 6, 
1944. 683/46. 

Producing cellulose starting from vegetable 
fibrous material.—Soc. Auxiliare des Indus- 
tries Cellulosiques.—Sept. 18, 1944. 
19643 / 45. 

Measuring the calorific power of a gas.— 
Soc. Francais des Regulateurs Universels 
Arca. Oct. 26, 1948. 1682/46. 

Compositions having a basis of mpereer 


amides.—Soc, Rhodiaceta. April 7, 1944. 
804 /46. 

Process and arrangement for synthesis 
of tetrachlorethane.—Solvay & Cie. March 
15, 1944. 734/46. 

Avoiding incrustations.—Solvay & Cie. 


July 24, 1943. 1096/46. 

Transference of liquefied gases.—Solvay & 
Cie. June 8, 1942. 1292/46 

Alkylation of olefins with isoparaffins.— 


Standard Oil Development Co. Aug, 2, 
1941. 8799/42. 

Separation of solid or liquid particles from 
flowing gas or vapour.—A.G. Brown, 


Boveri .& Cie. (Sept. 6, 1944.) 23045, 45. 
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Substituted butanols.—British 
Ltd. (Sept. 21, 1944.) 23973/45. 

Polymers and copolymers of acenaphthyl- 
ene. (Sept. 26, 1944.) 24441/45. 

Vinyl copolymer and process for its pro- 
duction.—-Carbide & Carbon Chemicals Cor- 
poration. (Sept. 20, 1944.) (Cognate ap- 
plication 18608/45.) 18607/45. 


Celanese. 


Vat dyestuffs.—Ciba, Ltd. (Sept. 25, 
1944.) (Cognate application 24688 /45.) 
24087 / 45. 


Concentration of vitamin A esters.—Dis- 


tillation Products, Inc. (Sept, 22, 1944.) 
15804 / 45. 
Manufacture of coatings and shaped 


articles from synthetic linear polyamides. 
E.I. Du Pont de Nemours & Co. June 3, 
1942. 8826/43. 

Polyhydroxy compounds.—E.I. Du Pont 
de Nemours & Co. Oct, 28, 1942. 17794 /43. 

Porous article consisting essentially of 
polymers of tetrafluorethylene. Sept. 20, 
1944. 24196/45. 

Chemical compounds.—E.I, Du Pont de 
Nemours & Co. Sept. 25, 1944. 24667 /45. 

Chlorinated rubber adhesives.—Firestone 
Tyre & Rubber Co. Sept. 20, 1944. 
27713 /45. 
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MAY WE QUOTE for 


STEEL PLATE 
WORK ? 


Our long experience 
and excellent facili- 
ties help us to make 
first class Jacketted 
Pans, Stills, Auto- 
claves, etc., which 
please our customers 





Let us try to please 
you! 


LEEDS & BRADFORD BOILER Co. Ltd. 
STANNINGLEY - - Near LEEDS 
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| Because gas is simple. 


2 Because gas gives even distribution of 
radiation without elaborate apparatus. 


3 Because gas is economical. 


Because gas gives a very wide range 
of flux density at the turn of a tap. 


§ Because gas is reliable. 


6 Because gas eliminates any material 
difference in drying time due to colour, 


7 Because gas apparatus is “flexible.” 


8 Because compact gas-fired tunnels are 
easily constructed in different shapes 
and sizes. 


9 Because gas apparatus is robust. 


Because capital and maintenance costs 
are low and there are no complicated 
‘“‘extras.”’ 





NOTE: In some cases existing conveyor 
ovens can be adapted to, or combined with, 
radiant heating. The Gas Industry offers 
free technical advice on special problems 
arising out of particular installations. 


FURTHER INFORMATION can be found 
in a technical paper “ INFRA - RED 
DRYING” by F. L. Atkin, M.I.Mech.E., 
M. Inst. Gas E., sent free on request. 











BRITISH GAS COUNCIL 


I, GROSVENOR PLACE, LONDON, S.W.1 
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THE B.A.C. TO-DAY 


T his brochure... 


which presents a complete 
picture of the activities and 
achievements of the British 
Association of Chemists, 
pioneer Trade Union in the 
Chemical Profession, is of 
interest to all chemists and 
pharmacists and will be sent 
free of charge to any reader 
of this journal who cares to 
send a postcard with name 
and address to :— 


THE ORGANISING SECRETARY, 
BRITISH ASSOCIATION OF CHEMISTS, 
EMPIRE HOUSE, 

175, PICCADILLY, LONDON, W.1. 




















EDUCATIONAL 


Great Possibilities for 
QUALIFIED CHEMICAL ENGINEERS 
AST and far-reaching developments in the range of 
peacetime productions and markets of the Chemical 
Industry mean that the profession of Chemical Engineer- 
ing will be of great importance in the future and one 
which will offer the ambitious man a career of ovt- 
standing interest and high status. The T.1.G.B. offers 
a first-class training to candidates for the Chemical 
Engineering profession. 
Enrol with the 7.1.G.B. for the A.M.1.Chem.E. Examina- 
tions in which home-study students of the T.1.G.B. hare 
gained a record total of passex including— 
THREE “ — * PASSES 
n 


a 
THREE FIRST PLACES 
White to-day for the “ Engineers’ Guide to Succeas "— 
free —containing the world’s widest choice of Engineering 
courses—over 200—the Department of Cheniical 
Technology, including Chemical Engineering Proceases, 
Plant Construction, Works Design and Operation, and 
Orgatisation and Management—and which alone gives 
Regulations for A.M.I.Chem.E., A.M.I.Mech.E., 
A.M.I.E.E., C. & G., B.Sc., etc. 
THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 
219, Temple Bar House, London, E.C.4 


MISCELLANEOUS 


LD-established chemical manufacturers, with large 

connections with the veterinary profession and 
agricultural and horticultural industries, willing to 
accept agencies appropriate products, or market inven- 
tions, etc. Apply Box No. 2286, THE CHEMICAL AGE, 
154, Fleet Street, London, E.C.4. 


WANTED 


PV ANTED.—Supplies of Nitre Cake in ten-ton lots. 
Box No. 2126, THe CHEMICAL AGRE, 154, Fleet 
Street E.C.4. 
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SITUATIONS VACANT 


TURF DEVELOPMENT BOARD, LTD. 
Technical Development Supervisor 


PPLICATIONS are invited from Engineers, 

Physicists, and Chemists of distinction for a post 
involving the organization and supervision of a Technical 
Development Section which the Board proposes to 
institute. 

Candidates for the post must possess technical qualifi- 
cations of a high order, and experience in the supervision 
and control of technical staff and in the practical applica- 
tion of science to industry. 

The new Section will have among its aims: 

(1) The improvement of existing mechanical devices 
for the drainage of bogs and the winning and 
utilization of turf (peat), and the introduction of 
better methods for carrying out these objects. 

(2) The study of chemical and physical problems 
associated with the dehydration of turf (peat). 

(3) Examination of the stratigraphy of bogs. 

(4) Examination of the chemical and physical nature 
of turf (peat). 

The salary which will attach to the post will be com- 
mensurate with the experience and qualifications of the 
successful candidate, but will not be less than £1,000 
per annum. 

Applications, giving full details of age, qualifications, 
and experience should be addressed to the Secretary, 
Turf Development Board, Ltd., 21, Fitzwilliam 
Square, Dublin, Ireland, and must be received not 
later than June 15th, 1946. 


TURF DEVELOPMENT BOARD, LTD. 
Fuel Technologist 


HE Turf Development Board, Ltd., requires a Fuel 

Technologist to undertake the investigation of 
problems associated with the use of turf (peat) in domestic 
and industrial consumer appliances. 

Candidates must possess technical qualifications of 
a high order, and experience in the design and adaptation 
of plant for fuels of low calorific content. 

The salary attached to the post will be commensurate 
with the candidate’s qualifications and experience, but 
will not be less than £700 per annum. 

Applications, giving full details of age, qualifications, 
and experience should be addressed to the Secretary, 
Turf Development Board, Ltd., 21, Fitzwilliam 
Square, Dublin, Ireland, and must be received not 
later than July Ist, 1946. 


ENTLEMAN, with good commercial knowledge of 
Fine and Heavy Chemicals wanted to work on own 
initiative within framework of already existing con- 
nection. Good salary and good prospects for later 
rticipation. 
leet Street, London, E.C.4. 


ONDON COMPANY requires man with general 

knowledge of vegetable fibres and processing of 
rubber and plastics to carry out experimental research. 
Inventive ability and interest in engineering and pilot 
plant work an asset. Salary commensurate with qualifica- 
tions and experience. Reply Box No. 2287, THE 
CHEMICAL AGE, 154, Fleet Street, London, E.C.4. 





FOR SALE 


CHARCOAL, ANIMAL, and VEGETABLE, horti- 
cultural, burning, filtering, disinfecting, medicinal- 
insulating ; also lumps ground and granulated , estab, 
tiahed 1530; contractors to H.M. Government.—-T#O08. 
Hitt-Jongs, Ltp., “ Invicta ” Mills, Bow Common Lane, 
London, E. Telegrams, “ Hill-Jones, Bochurch, Lon- 
don.” Telephone: 3285 East. 


OR SALE. Doulton-ware as new—Mixing Pans, 
Tanks and Jars. Large Capacities. Box No. 2284, 
THE CHEMICAL AGE, i=‘ Fleet Street, London, E.C.4. 


Box No. 2273, THE CHEMICAL AGE, 154, 
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FOR SALE 


Alt Copper FRACTIONATING COLUMN, over- 
all height, 13 ft. 6 in. by 10 in. diameter, column 
constructed in four sect ons, each being 3 ft. long 
and containing five trays fitted with bubbling 
hoods, placed approximately six inches apart ; 
bottom section arranged with 5 in. diameter 
flanged connections and the top of the column is 
fitted with a small dephlegmator, 12 in. high, 
comprising 4 in. ball copper coil six turns; 7 in. 
diameter, 1 in. diameter gas risers, each section 

with 6 bubbling hoods, 14 in. diameter 


Vertical 1g Copper, direct fired STILL with steel body 
2 ft. dia by 2 ft. 9 in. deep; Ited on dome 
nha with %6 in. flange vapour connection with 
copper swan neck, tapering to 2 in. diameter coil 
condenser ; jacket between copper lining and 
outer steel casing, suitable for oil. 


Copper Steam Jacketed STILL by John Dore, 3 ft. 3 in. 
diameter by 5 ft. deep by 4 in. thick, copper con- 
struction, dome top with dished bottom ; 10 in. 
diameter opening in side, bronze cover fitted with 
quick locking bolts; gauge glass; interior fitted 
with agitating gear of 2-bow type agitators on 
horizontal shaft 12 in. diameter, belt driven, 
fitted with copper swan neck. 


as in two sections, 9 ft. deep overall by 2 ft. 


# in. internal diameter; detachable phosphor 
bronze inspection cover, 173 in. diameter on top 
portion, secured by three ? in. diameter quick 
acting swing bolts; bottom section, 1 ft. 6 in. 
deep, secured by heavy phosphor bronze locking 
ring and six ? in. diameter locking swing bolts ; 
1 in. diameter nest of copper, steam coil in bottom, 
covered with perforated copper plate, complete 
with bolted tubular copper condenser. 


Steam Jacketed Copper STILL by John Dore, 3 ft. 4 in. 
deep on straight by 3 ft. 6 in. diameter with bolted 
on dome cover, arranged with two 34 in. inspection 
covers. Bottom portion dished and steam jacket- 
ed, still complete with copper swan neck, tapering 
to 1 in. diameter from 43 in. ; complete ‘with alu- 
minium coil condenser, mounted in steel tank 


Cast Aluminium POT STILL 21 in. diameter by 27 in. 
deep, bolted on stone cover, with sight glasses 
and complete with aluminium swan neck. 


Cast Iron JET CONDENSER by Lurgi, 9 ft. deep on 
straight with 12 in. conical bottom and 2 ft. 6 in. 
diameter ; 1 ft. 4 in. diameter flange vapour con- 
nection, 7 in. flanged bottom run-off, two *8 in. 
diameter liquid connections., 


GEORGE COHEN SONS & CO., LTD. 
STANNINGLEY near LEEDS and 
SUNBEAM ROAD, oo ROYAL, LONDON, 


Fok SALE in new condition, Permutit Base Exchange 

Water Softener, type D.L. 1,800 gallons per hour. 
Expanded Rubber Co., Ltd., 675, Mitcham Road, 
Croydon. 


OR SALE.—One secondhand Gas Holder, complete 

with guides, 1,000 cu. ft. capacity. Lying at Dundee. 
Offers to—Expanded Rubber Co., Ltd., 675, Mitcham 
Road, Croydon. 


ARGE number of Plating Generators for sale, 
350 amps. upwards. Fyfe, Wilson & Co., Ltd., 
Bishop’s Stortford. "Phone: B.S. 1000. 


ORE Laboratory type Disintegeator, Type 167 
Harrison & Carter mounted on stand with 3 h.p. 
A.C. Higgs Motor, 1450 r.p.m. 415 volts and V-belt 
pulley in new condition. Price £30. 
THOMPSON & SON (MILLWALL), LTD 
, HATCHAM ROAD, OLD KENT ROAD, "8.E.15 


1000 STRONG NEW WATERPROOF APRONS. 
To-day’s value 58. each. Clearing at 30s. 

dogen. Also large pp qrenite Filter Cloths, cheap. Wil- 

sons, Springfield Mills Preston, Lancs. Phone 2198. 
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FOR SALE 


MORTON, SON & WARD, LTD. 
Offer Special Opportunity of Plant ex Government 


HYDRO EXTRACTORS AND CENTRIFUGES 


THREE—Latest type 36 in. all-electric under- 
driven BROADBENT Machines with lift-out 
baskets and spare basket to each machine, electric 
interlocking covers, automatic starters, 400 3/50 
cycles. 

FIVE—Latest type De LAVAL Centrifugal 
Clarifiers, type 3034, with rotary gear pumps and 
in-built motors, 400/3/50 cycles. 
ONE—SHARPLES Centrifugal Oil Separator, 
type M.755, with in-built motor and _ starter, 
400/3/50 cycles. 


FILTRATION PLANT 


ONE—STREAMLINE Oil Filtering Plant, com- 
plete with Tank, Motor, Air Pump and Starter, 
400/3/50 cycles. 


TANKS 


ON E—1,500 gallon Welded Cylindrical Enclosed 
Storage Tank with manhole and cover. 
ON E—600 gallon Rectangular Welded Storage 
ank. 
ONE—300 gallon Rectangular Welded Storage 
Tank. 
All the above Plant is in new condition and ready for 
prompt delivery. 


WALK MILL, DOBCROSS, Nr. OLDHAM. 


"Phone : Saddleworth 68. 
"Phone: 98 Staines. 
OAP PLODDER; 2in. and 1}in. Mono Pumps; 


2 in. Gunmetal Centrifugal Pump; Experimental 
Filter Press; Labelling Machine; Cast Iron Jacketed 


Tipping Pan; Ammonia Refrigerating Plant. 


HARRY H. GARDAM & CO. LTD., 
STAINES 


PATENTS & TRADE MARKS 


Kies PATENT AGENCY, LTD. (B. T. . 
A.I.Mech.E., Patent Agent), 146a, Queen vine 
Street, London, E.C.4. ADVICE ‘Handbook, and 
Consultation Sen. Phone: City 6161. 





SERVICING 
RUSHING and Pulverising work undertaken on 
contract ; fine sizes by air flotation. 


BRADLEY & FOSTER LTD., 
DARLASTON IRON WORKS, 
DARLASTON 


GEINDING, Dry'ng, Screening and Grading of 
Materials undertaken fur the trade. Also Mg 

of Ground Silica and Fillers, etc. James KENT, L1D., 

Milters, Feuton, Staffordshire. Telegrams : Kenmil, 


Stoke-on-Trent. Telephone: 4253 and 4254, Stoke-on- 
Trent (2 lines). 
RINDING of every descripnon of chemical and 


other materials for the trade with improved milis.— 


THos. Hit_-Joves, Ltv., “ Invicta ” Millis Bow Cummon 
Lane, London, E. Telegrams “ Hill- Jones, Bocburch, 
London.” Telephone: 3285 East 


ULVERISING and 


of raw materials. 
DOHM LTD., 167, 


cry Td London, 8.W.1. 
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ALLOY CASTINGS 
HOMOGENEOUS COATINGS 
in LEAD 


Lennox foundry co. 14 


Glenville Grove, London, S.E.8 
Specialists in corrosion problems 
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For all kinds of Acid Lifting Haughton’s Centrifagal 
and Piunger Pumps in Reguius and fironac Metal 


Send for [Mustrated List 


HAUGHTON’S METALLIC CO. Ltd. 


30, 8T. MARY-AT-HILL, LONDON, E.C.3 








Empty Barrels & Drums 











GENERAL AND EXPORT 
: COOPERS 

| AND | 
DRUM RE-CONDITIONERS 


T.H.FIELDING &SONS LTD. 


CLARENCE ROAD * HUNSLET ° LEEDS 
Phone: 22675. Branch Works at Hull 


























“LION BRAND ” 
METALS AND ALLOYS 


MINERALS AND ORES 
RUTILE, ILMENITE, ZIRCON, 
MONAZITE, MANGANESE, Etc. 


BLACKWELL’S 
METALLURGICAL WORKS LTD. 
GARSTON, LIVERPOOL, 19 
ESTABLISHED 1869 























FILTERPRESS Co., Ltd. 
Grosvenor Chambers, 
Wallington, Surrey. 
Tel: Wallington 1635 











THE “TEANTEE” STANDAKD 
PORTABLE CONVEYOR } 


FIXED & PORTABLE 
CONVEYORS, 
FABRICATED 
STEELWORK 


>, A 
bee. Z T. & T. WORKS LTD 
Phone: BILLESOON 26! 
BILLESDON, LEICESTER 








LACTIC ACID 
SULPHONATED OILS 
TANNERS’ MATERIALS 


BOW MANS (WARRINGTON). LTD 
CHEMICAL MANUFACTURERS 
Moss Bank Works Near WIDNES 











COTTON BAGS 


LINERS for SACKS, BARRELS and BOXES 





WALTER H. FELTHAM & SON., LTD. 


imperial Works, Tower Bridge Road, 
London, S.E.! 
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| Now the BRITISH MADE 
Fy DE INSURE WITH 








FOR STRENGTH, ACCURACY, 
LIGHTNESS AND PORTABILITY t 

@ With low headroom, simple operation, f 
easy, rapid erection and removal. 
Geared for both direct and 4:1 

| reduction, hand operated drive. 

@ Safety brake permits instant inter- 

| mediate stops in any position. 

@ Finest quality four strands Steel 
Wire rope, breaking load 1,020 
Ibs. Forged steel hooks give 
safety factor of 6: | on rated 
lift. Grease gun nipple 

lubrication on all bearings 
Each MINILIET is. full 

®Eac is tully 
tested and certified for Pe 


normal and overload 


j LONDON & r 















to British B.o. T gh cs ie Q/ 
| requirements. FULL PARTICULARS 
. 
| 7 Model C. may be obtained from 
a or : 5 cwt. Safe\ Working 
NOW. Load. Height of lift 7 ft. 6 ins. The 


Test load 74 cwts. 
Overall weight 20 Ibs. 


London & Lancashire Insurance Co. Ltd. 
: Th os. r. Hi patoons WA D ud. + eee, eee 


WAT 





























GRINDING 


Grading, Mixing, 
Sieving or Separating 
20 and Drying o f 
O materials, etc., under- 
taken for the trade 

















Also Suppliers of 


GROUND SILICA, FILLERS, 
| AND CHEMICALS 


MANOR STREET, FENTON 
JAMES KENT c STAFFORDSHIRE 


LIMITED © MILLERS Phone : Grams : 




















_ Stoke- on-Trent 4253-4 Kenmil, Stoke-on-Trent 
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FOR ALL shtatinntetanl AND PRESSURES 





PLEASE CONSULT US 

On all matters concerning 

PACKINGS & JOINTINGS | 
For Chemical Plant 


WRITE FOR CATALOGUE R6 


JAMES WALKER & CO., LTD. 
“LION’’ WORKS, WOKING, SURREY 
GRAMS: LIONCELLE 

















‘ gna ] 
mica 
oo Works 
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> 


The “ Metrovick’’ totally-enclosed 

motor with integral fan operated 

air cooling circuits is designed for 

use in the corrosive and dusty 

atmospheres of Chemical and Gas 
Works. 


TRAF FORD PARK ~ Vickers < Q 17. 


1/C302 
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